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THE GROSS EARNINGS of 153 railways for the month 
of November, according to the statistics collected 
by the Financial Chronicle, are $42,475,264, as com- 
pared with $40,595,113 for the same month of 1889; 
an increase of 4.63%. The mileage operated was 
89,313 miles in 1890 and 86,945 milesin 1889. Ali 
sections of the country are represented in this in- 
crease with the exception of the New England 
States. This increase, while quite small as compared 
with some of the preceding months of the current 
year, is very favorable considering the disturbances 
in the transportation business caused by the strin- 
gency in the money market, and the generally un- 
settled condition of the financial world. 


No MORE RATE WARS is the result aimed at by a 
new association of the railway companies west of 
Chicago and St. Louis, the foundation for which was 
laid at a meeting in New York City, Dec. 15. An 
* advisory board’ is to be constituted, consisting of 
the president and one member of the board of direc- 
tors of each company member of the association. 
The powers and duties of the board are as follows: 

To establish and maintain uniform rates between com- 
petitive points and to decide ‘all questions of common 
interest between the members of the association. It shall 
also have entire charge through properly constituted rep- 
resentatives of all outside agencies for the securing of 
traffic at competitive points. If any officer or representa- 
tive of any company shall autherize or promise, directly 
or indirectly, any variation from ‘established! tariffs, he 
shall be discharged from the service with the reasons 
stated. 

The Chicago & Alton, Missouri, Kansas & Texas, 
Kansas City, Fort Scott & Memphis and Chicago, 
St. Paul & Kansas City have not yet joined the new 
association. 


AMONG THE RAILWAY BILLS to be introduced in 
the English parliainent are the following: By Mr. 
TREOBALD, to provide for the construction of cheap 
railways in London; by Mr. T. H. Boiron, to pro- 
vide for the appointment of a select committee to 
inquire into the operation of the Tramways Act, 
1870, and to consider the desirability of further 
legislation with reference to tramways, or street 
railways; by Mr. MorTON, to enable passengers to 
make use of return tickets at any time after the 
date of issue. 


THE FIRST RAILWAY IN SIAM, says the Siam Mer- 
cantile Gazette, will be the Borapah, or Eastern 
Railway, to connect Bangkok and Pekiu, on the 
Bangpakong River. At a meeting held Sept. 28, 
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more than half the requisite capital was subscribed. 
The points to be connected are the two important 
business centers of Siam. They are only 38 miles 
apart by the surveyed route by rail, but at present 
a sea voyage by steamer occupying 8 or 10 hours is 
required. The new road will be 4 ft. 8'¢ in. guage, 
and the company has already received tenders for 
the construction. The lowest of these is about 
$5,000 per mile, from Messrs. Grassi Bros. The 
building of this line is expected to influence the 
future action of the Siamese government in con- 
nection with the construction of its State lines to be 
built (one of which is now advertised in this jour- 
nal), and to decide whether it is most economical 
to build such line by contract or as government 
work. 


A TUBULAR RAILWAY under the English Channel 
is now proposed by Sir EpwarD REED, says the 
London Financial News. His plan, as only briefly 
outlined, is as follows: The tunnel would be double, 
with tubes of steel plate, with an inner and outer 
skin braced together and filled with concrete. These 
would be laid in sections 400 ft. long, withthe two 
tunnels 60 ft. apart and connected by a steel web. 
To these sections he apparently proposes to attach 
cast-iron piers adapted tothe irregularities of the 
bottom. He says nothing about the connection of 
the sections, alignment, ete. We think we would 


rather bore through the chalk, if it were our tunnel. 


THE HYDRAULIC RAILWAY, or Chemin de Fer Glis- 
sant, which excited so much interest at the Paris ex- 
position last year (see ENG. NEws, Oct. 26, 1889), is 
proposed as a feature of the World’s Columbian ex- 
position. Mr. PHiILip HORVATH, a representative 
of the company which controls the invention, is now 
in Chicago negotiating for the erection of an exhi- 
bition line. 


RAILWAY BRAKE SHOES OF COMPRESSED LEATHER 
is the novel proposal of acompany in New South 
Wales. Waste leather scraps are steeped in a solu- 
tion and subjected to hydraulic pressure to mold 
them into any desired shape. A report of Mr. D. H. 
NEALE, Government Engineer of Railways for New 
South Wales, describes comparative tests of leather 
brake shoes with iron. The leather shoes weigh 414 
lbs. against 21!¢ lbs, for iron, and wear three times 
aslong. The coefficient of friction is said to be con. 
siderably greater, sothat 40 lbs. air pressure is as 
effective as 70 lbs. with iron brake shoes. If a prac- 
tical brake shoe of leather or fiber were put on the 
market its use ought to be made obligatory on elevat- 
ed railways at least to stop the dangerous shower 
of iron particles. which injures so many eyes. Com- 
pressed paper has been talked of for this purpose, 
but has not succeeded in establishing itself in gen- 
eral use. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a collision, Dec. 12, on the New York & 
New England R. R. Asa freight train was pulling 
up a steep grade near Terryville, Conn., the three 
rear cars and the caboose broke away and ran down 
the grade, colliding with the engine of a train at 
the foot of the grade. One man was killed and 
another injured; about 10 cars were destroyed by 
fire. Several planks fell from a car of a west- 
bound freight train on the New Jersey Central R. R 
while the train was running near Bethlehem, Pa., 
Dec. 11; the planks fell on the eastbound track, and 
derailed another freight train which ran into the 
first, and both were thrown intothecanal. A seri- 
ous accident occurred last week on the Western North 
Carolina R.R.; a freight train ran away on a steep 
grade on Round Top Mountain; 8 cars first broke loose 
and fell 300 ft., and at a sharp curve further on the 
engine and the other cars left the track and rolled 
200 ft. down the mountain side. One man was killed 
and 3 or 4 were injured. 


A TRESTLE at Shoal River, Fla., on the Pensacola 
& Atlantic R. R., gave way under an accommoda- 
tion train Dec. 11; one manwas killed and 2 were 
injured. It is stated that a section of the bridge 
over the Matina River, 22 miles from Port Limon 
West Indies, gave way Dec. 1. Four colored labor- 
ers and 2 white men were killed. Oneof the lat- 
ter was foreman in the car shops. The section of the 
bridge which gave way was about 70 ft. in length 
and rested on 2 large columns. 
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TWo COLLISIONS at grade crossings of steam and 
street railway tracks are reported: At Wichita, 
Kan., an electric car was wrecked Dec. 8; one man 
was killed and 2 were injured. At Danbury, Conn., 
a horse car was wrecked Dec. 13, but nobody was in- 
jured. 


A NEW NIAGARA BRIDGE, as intimated in our last 
issue, is planned by the Canadian Pacific Railway 
Co. This corporation filed a notice at Ottawa to 
apply for the incorporation of the Ontario & New 
York Bridge Co. with power to construct a railway 
bridge across the Niagara river, at or near Niagara 
Falls. The bridge is to be open to all railways in 
the United States or Canada, on equal terms. 


THE McComps’s DAM BRIDGE PROJECT is before the 
Board of Estimate and Apportionment in the form 
of bridge plan submitted by Mr. A. P. BoLuer, M. 
Am. Soc. C. E., and designer of the Thames River 
draw bridge, at New London. This design shows a 
through draw span 400 ft. long and 60 ft. wide, 
covering the channel from bulkhead to bulkhead. 
The clear channel-way on each side of the pivot 
pier would be 160 ft. aside. The total length of the 
bridge would be 731 ft., and that of the improved 
approaches, 1,740 ft. Mayor GRANT objects to the 
width, and thinks this should be 80 ft.; and he 
further suggests two 200-ft. draw spans, “ as better” 
than one of 400 ft.! Just how he would arrange 
this combination of draw bridges he does not ex- 
plain. 


THE New York & Lona ISLAND Ry. Co. propose 
to begin work on their tunnel under the East River 
as soon as the necessary franchises can be obtained 
from the authorities of Long Island City. The first 
thing done will be to sink a shaft 18 « 10 ft. and 100 
ft. deep on the reef on the south end of Blackwell's 
Island. From the bottom of the shaft headings will 
be driven in each direction. The rock is a hard 
gneiss and is expected to work very well. The per- 
manent piping and ventilating plant for the tun- 
nel will be located here. Among the directors of 
the company are JAs. J. PHELAN and Henry T. 
SLAVEN, of Panama Canal fame; W. W. CRIDER, 
President of the Madison Square Bank, and State 
Engineer JoHN BoGART. OLIVER W. BARNEs is 
Chief Engineer. 


THE NICARAGUA CANAL Co., in its annual report 
to the Secretary of the Interior, shows progress as 
follows: The final plans and detailed surveys of the 
canal, its harbors, etc., have been completed, and 
no efforts have been spared in perfecting the loca- 
tion of the route from ocean to ocean. About 100,000 
cu, yds, of the canal have already been excavated, 
and several miles of the aqueduct have been com- 
pleted. Since the organization of the company 
10,145 shares of the capital stock of the company 
have been subscribed for, aggregating $1,104,500, of 
which amount $1,104,050 has been paid into the 
treasury of the company. Since its organization the 
company has expended'for work and materials $772,- 
263 and $2,000,000 of the capital stock, and is now 
obligated for $4,286,000 of its first mortgage bonds. 
Its liabilities consist of the amount still due under 
the concessions granted to the company, and $4,286, - 
000 of bonds. The cash liabilities outstanding 
amount to about $50,000. 


A GREAT DAM is now being built in India in con- 
nection with the water supply of Bombay. The Pall 
Mall Gazette says that this dam will impound the 
water of a valley draining into the sea south of 
Bombay. The wall will be 2 miles long, 118 ft. high, 
93 ft. wide at the base and 24 ft. wide on top. The 
reservoir so formed will have a surface area of 8 sq. 
miles. The work is being done by 12,000 Hindus. 
Mr. W. CLARKE, M. I, C. E., is the engineer and Mr. 
T. CRAIGIE GLOVER is the contractor. The cost of 
the masonry is estimated at $2,500,000. 


PARIS SUBWAY CONSTRUCTION is further discussed 
by M. Mansouty in Le Génie Civil of Noy. 29. In 
this article M. RoUILLARD improves upon the me- 
thod illustrated in our last issue by using a bridge 
of heavy girders extending from curb to curb an‘ 
running on tracks laid slightly below the street les¢-. 
This bridge is apparently about 120 ft. long and is 
provided with inclined planes at both ends of smal! 
rise, electric light p'ant, etc. Thisis a pian often 
proposed for similar work on crowded streets, but 
we have never seen it worked out quite so elabor- 
ately. 
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Does Salt Water Increase the Strength of 
Cement Mortar ? 


it is probably a general opinion among engineers 
that the strength of cement mortars and concretes is 
considerably lessened by mixing with and immers- 
ing in salt water. There are many cases, as at the 
seashore or in cold weather, where salt water is 
much more convenient to use for mixing the mortar 
than fresh water; but the supposed injury to the 
strength of the mortar would as a rule cause the 
use of fresh water instead, even at a greater expense. 
Many engineers, doubtless, have formed their opin- 
ions on this point from the paragraph in GILLMORE’s 
“* Limes, Hydraulic Cements and Mortars,” p. 166, in 
which the author says: ‘The strength of mortars 
is considerably impaired by using sea water for 
mixing them.” This he proves by a test of the 
transverse strength of rectangular briquettes 2 x 2 « 
8 ins. placed on supports 4 ins, apart and the stress 
applied at the center. The mortars were kept ina 
damp place for 24 hours after moulding and were 
then immersed in sea water for 95 days. Eight 
specimens, made with neat cement mixed with fresh 
water, broke under an average load of 499% lbs., 
while eight specimens of neat cement mixed with 
sea water broke under an average load of 379% Ibs. 
The tests were then repeated with cement mortars 
composed of one part cement to two parts sand. The 
average breaking load of five briquettes made with 
fresh water was 313} lbs. The average of four with 
salt water was 195 lbs. Two briquettes were then 
broken which had been mixed with sea water con- 
centrated 25, by heat, and the strain sustained was 
only 165 lbs. 

More recent experiments were made by Mr. Extor 
C, CLARKE, in connection with tests of cement for 
the Boston Main Drainage Works (Trans. Am. Soc. 
C. E., Vol. XIV, p. 155). The tests were made with 
both Rosendale and Portland ce@ent mortars 
mixed with both fresh and salt water and immersed 
in both fresh and salt water. The number of 
briquettes broken was too small to warrant any cer- 
tain conclusions; but the results indicated ‘that 
salt either in the water used for mixing or that of 
immersion has no important effect on the strength 


of cement, except to slightly retard the first set- 


ting.” 


‘Tests oF NEAT CEMENT MIXED witH SALT AND 
WiItH FRESH WATER. 


TENSILE STRENGTH IN £45 
2. POUNDS. ¢ to, 
BRanpor |2% - oo o5° 
{AND OF oo . > 
- Bie = & |Highest|Lowest.) es 
CEMENT. oS 2 2 ; . ese ; 
okie mB ie) eel Bel as 
Ze ci gecg=Sias\eS a8 2603 
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eo noe eB: = eee S wow 
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24-hour tests: 5 Se 
Rosendale, Old.! 10 | 81.2 55.8 104 84, 56 38 46 
Portland, ** Al- i - 
ce ee 10 | 347.8) 845.2) 416 452) 254 256 0.8 
Catasauqua, a aie 
(Am.) .. : 5 | 350.8 202.4 366 356 332 248 20 


l-weck tests: ; 
Rosendale, Old.) 10 | 162.8) 106.4) 240, 148) 80 62) 53 
Lawrence Ce- 


ment Co : 5 191.2) 150.8 204 168) 142 122 14 
tosendale “Im- 
: omer . 5 | 216.4) 141.6 232 164, 190 112 52 


Portland, “ Al-| 14 | 12 | 517.6 656 600| 522 434) 18 
> “Har. 

ge wee 5 | 588.4) 526.8, 642 620! 558 464 12 
l-month tests: ; mete 

Rosendale, Old,| 5 | 285.6) 218 | 302) 234) 248 202 31 

Portland, * Al- 


orenne, AS) 5 | 619.6) 556 4 672| 626 562 456 = 12 
Catasauqua * 
(Am.). 33 ‘ 3 664.7 ost Os. . ol Weeee 
2-month teste: : 
Newark Co. | 25 | 291.2) 220.2 332, 272) 196 150-32 


tosendale, 

RS Hoffman me 20 | 278 294.5 320) 388) 232, 200 —5 
*ortle » *“Al- z ‘. se 
pe ... | 25 | 761.8) 665.3, 876) 824) 460 472 13 
Catasauqua 4 


(Am ). _... 9 T21.1) 692.4 846) 796) 636 474 4 
3-month tests: Z 
Newark og . 25 330.9 279 3 382) 388 272 196 18 


Rosendale, 
“ Hoffman ” 
Portiand, “* Al 
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Rosendale, 


oHattman "30 871.6) 291.9 420 353) 284, 230, a7 
Portland, Al’ 5) 797.4. 722.3 996) 820| 688| 576,10 
Cakasaudue io 955.5. 776 5 968 832 720 704) 10 


In a paper by Mr. F. CoLLINewoopD, read before 
the American Society of Civil Engineers, some 
months later (November, 1885), allusion was made to 
these tests and it was stated that a certain cement 
which gave excellent results when mixed with 
fresh water was inferior to others when salt water 
was used. 

In a report which has just come to hand, however, 
we find more conclusive evidence as to the effect of 
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FIG. 1. PULLEY 


salt water on cement than either GI.LMORE’s or 
CLARKE’s experiments; and the conclusion reached 
is that salt water materially increases the strength 
of cements, instead of decreasing it, as is generally 
held. 

The tests to which we refer were made at Gov- 
ernor’s Island, New York Harbor, by Mr. JoHN 
GARTLAND, for Col. D. C. Houston, U.S. Engineers. 
The tests were made on 15 different brands of ce- 
ment, and 2,531 briquettes were broken. They were 
in progress from May, 1889, to July, 1890. <A Riehle 
testing machine was used with an improved clip 
which gave 90%, of the breakages at the center. 

The accompanying table gives the results of that 


be due to any accidental variation or to any error 
in testing. The table indeed shows some extraordi. 
nary variations, but on the other hand many of the 
figures are remarkably steady for a great number of 
tests. The favorable effect of salt seems more 
marked on Rosendale cements than on Portland. 
The permanent gain in strength on the former 
seems to be about 20%, more or less, while on Port- 
land cement at least 10% gain is indicated by the 
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table. Certainly, if the results of these tests 
are accepted by the profession, there will be no 
more question as to whether sea water shall be used 
in works where it is most convenient, and it may 
even be found best to mix salt with cement for use 
in ordinary situations, especially in cold weather 
where there is danger of freezing. 


Cable Pulleys and Lifts: Third Ave. Cable 
Railway. 


The Third Ave. Cable Ry. in New York will be op- 
erated in three divisions, as noted last week, two 








FIG. 2. PLAN OF BRACKETS IN POSITION. 


portion of the tests made for the purpose above 
noted, concerning which the report says: 


For the purpose of comparing the effect of salt and 
fresh water upon the strength of cement, a series of tests 
were made. For salt water tests, sea water was used, both 
for mixing the cement and covering the briquettes while 
in water. For fresh water tests, fresh water was used 
for these purposes. Each series of tests was made as 
nearly as possible under the same conditions. The results 
show in every instance but one (Hoffman Rosendale 2 
mos.), that cement used with salt water is much the 
stronger. 

The very large number of tests averaged seems to 
make it impossible that the increase in strength of 
the salt water briquettes over the fresh water can 


divisions having two cables in each conduit and the 
third having three, one slow and the others fast. 
This third division lies in the lower part of the city, 
where the gripmen will have to run more carefully 
than elsewhere on account of the great volume of 
traffic passing through Third ave. and Park Row 
during business hours. The additional cable makes 
any accident on this part of the line a matter of lit- 
tle importance so far as the running of the cars 
is concerned. 


In the two upper divisions of therailway the cables 
are carried on wheels arranged in thé vaults repre- 
sented by the solid lines in Figs. 9-12 on the inset 
sheet in ENGINEERING NewS of last week, while the 
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vaults in the third divison are built as shown by 
the dotted lines in Fig. 12 on the same sheet. 

The carrying pulleys are 19 ins. in diameter and 
are carried on brackets as shown in Fig. 1. These 
brackets are interchangeable and are attached to 
the yokes at each end of the conduit by a single bolt 
in such a manner that they can be easily and 
quickly removed. The general arrangement of the 
pulleys and brackets under each line of track is 
shown in Fig. 2. It 
will be seen that the 
cables are 3 ins. 
apart, while the dis- 
tance between the 
centers of the pul- 
ieys is 21 ins. The 
pulleys when in posi- 
tion will appear as 
shown in Fig. 9 on 
the inset sheet of last 
week. The whole ar- 
rangement insures 
that the cable carry- 
ing apparatus is re- 
moved from any part 
of the conduit or 
vault at all liable to 
contain water. Fig. 3. 

On the lower divi- 
sion of the line, where it is necessary to provide 
for 3 cables and therefore 3 pulleys at each side 
of the vault, a recess is made in cement walls of 
the pulley chambers as shown in Figs. 3, 4 and 5. 
Two of the cables, one fast and one slow, are car- 
ried on pulleys and brackets arranged in the man- 
ner just described, while the third pulley runs in 
blocks carried by a 444-in. channel, firmly attached 
to the yokes, and by a shield, the general arrange- 
ment of which is easily understood from the cuts. 
The brackets are a trifle shorter on this part of 
the line than elsewhere in order that the shield 
and third pulley need not be crowded. 

In regard to the arrangement of the cables on 
the curves, Mr. A. H. LiGHTHALL, Chief Engineer 
of the road, states that on the curves at Chatham 
Square the cables 
will be carried on 3 
sets of curve pulleys, 
but at the lower ter- 
minus only the slow 
cable will be carried 
around the loop, the 
two fast cables pass- 
ing down and around 
large wheels in spec- 
ial vaults at this 
place and _ re-enter- 
ing the up track 
above the tangent 
point of the loop. 

The track marked 
“New 3d Ave.” in 
the plan of the post- 
office loop in our last 
issue is intended to 
run over an inspec- 
tion pit, and be op- 
erated by an auxil- 
iary cable. There 
will be no difficulty 
in operating the cars 
on the 41-ft. curves 
at this point on ac- 
count of the small 
radius; indeed there 
are two tracks in 
successful use in San 
Francisco with radii of only 27 and 34 ft. respective- 
ly. 

The cable lifting devices, Figs. 6and 7, are novel 
in nearly every respect. Two inclined iron pipes are 
let into the sides of the pulley vault as shown 
in Fig. 6. Inside these pipes are rods and chains so 
arranged that by pulling handles at the surface of 
the ground a pair of bent levers of peculiar shape is 
made to lift one of the cables from its pulley into the 
grip. The form of these levers and their operation 
will be easily understood from the cuts. Thecables 
are released from the grip by means of a series of 
levers working independently of the grip levers, and 
having a lateral movement to either side. Many of 
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FIGS. 6 and 7 
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the details of this apparatus are due to Mr. Lewis 
Lyons, president of the company, to whom we are 
indebted for the originals of the accompanying cuts. 


Mechanical Computation by the Slide Rule. 


BY WILLIAM COX. 





In France the slide rule is seen on the desk of 
almost every manufacturer, miller or engineer 





Fig. 4. 
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There are two reasons for this, the first one being 
that iis use is taught in all the technical institutes 
and science classes, The other reason is that the 
rule as generally used in that country is more con: 
venient in its torm of construction than the one in 
ordinary use in America and England, and the re- 
sults of -most operations may be read off with more 
accuracy. To MANNHEIM, of Metz, a military 
officer, is due the credit of having brought out this 
improved slide rule. Its distinctive features are 
two, viz.: 

1. The two upper scales on the ruie and the two 
upper scales on the slide (or, as they are frequently 
t2rmed, A and B) are marked alike, each one hav- 
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ing a double graduation from 1 to 10, as in the 
ordinary slide rules. 


SLIDE. 


on OP 


But the lower scale on the rule and the lower 
scale on the slide (called C and D) are also marked 
exactly alike, both being graduated with a single 
graduation from 1 to 10, whereas in the usual form 
of rules C is marked the same as A and B. 

2. A small brass runner or indicator, which enables 
a corresponding point to be found on any of the 
scales, and also permits of extensive calculations 
being worked out without the necessity of “reading 
oft” the intermediate results. 

The purpose in this article is to give examples of 
two complicated calculations, showing how much 
more easily they may be worked out on the Minn 
heim slide rule than by ordinary methods. We may 
select for this purpose the formulas for ascertaining 
the horse power of a steam engine and of a turbine: 

In the former case the formula is 

HP D? x 783A x 28x Rx P 
3 33,000 : 
where D = the diameter of the piston in inches, 
S = the length of stroke in feet, 
R =the revolutions of the fly-wheel per 
minute, 
and P = the mean effective pressure of the steam 
in the cylinder in per square inch. 

This formula may be reduced to 

D? x Sx Rx P 
21,000 ‘ 

In the case of the Mannheim slide rule, most 
calculations are worked out on scales C and D 
which, being double the length of scales A and B, 
permit of more accurate results being obtained, and 
in the case of examples like the above enable the 
various operations to be performed without the 
necessity of reading off any of the intermediate 
results, thus diminishing the chances of inaccuracy 
in their solution. Before showing how this exam- 
ple is to be worked out, we will take a simple one to 
illustrate the method of stating (or setting the 
rule tor computing) a formula. We will take 
4x5~x6 
——-- = 15 

8 
C and D in the following manner: 

Set 8 on slide C, over 4 on rule D; then bring the 
runner or indicator to 5 on slide C; then bring 10 on 
slide C tothe runner; and under 6 on slide C will be 
found 15 on rule D, which is the answer. 

This may be stated or put in the following concise 
form, which is simpler and also appeals directly to 
the eye. 


HP, = 


This is to be worked out on scales 


Cc Set 8 


D on 4 


X to5|l0to X| under6é 


find 15 








answer. 


Where X is meant to signify the runner, and the 
vertical lines to indicate each separate operation. 

To apply this to the formula for obtaining the 
horse power of a steam engine, we have 


C |Set 21,000 X to D|1 toX) X toS|1toX XroR 1 toX/underP 
D) on D? a b € find HP 


In this case the intermediate results a, b and c do 
not require reading off, the final answer alone being 
noted. 

Let us now take an example. Diameter of piston, 
20 ins.; stroke, 3 ft.; revolutions, 70 per min.; mean 
effective pressure, 40 lbs.; then we have 


C | Set 21,000! Xto 20|1 toX' Xto3/1toX) Xto 70\1to X\under 40 
Sow of ~_ |find 150.9 

This may be worked out also in the following 
manner on A and B, which is shorter, but as the 
answer is found on A, it cannot be read off with as 
much accuracy. 


Bi i Bd oo find 1599 answer 
= Set 21,000 X to3 1 toX |X to 701 to X over 40 


Dion20 


It will be here noticed that the formula 2?_*_% 


21,000 
(or Dt x mn a8) is performed with onesingle 


setting of the slide. 
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The following rules must be observed for ascertain- 
ing the number of figures forming the integral por- 
tion of the answer, or the position of the decimal 
point, 

[We omit these rules. We think the safer and 
simpler process of determining the position of the 
decimal point is to hastily run over the elements of 
the computation. The danger of using arule for 
such a purpose is that it is forgotton or misapplied 
when wanted.,] 

We now proceed to show how to work out the 
horse power of aturbine. In this case the formula is: 
H * vH * 8.02 x 12 x 60 x 624% x V x E 

ae 1728 33000 
where H = the head or fall in feet, 
= the number of square inches of water 
vented, 
kK = the percentage of useful effect. 
This may be reduced to 


Hx /HxVxE 
158 
which we should work out as follows: 


HP = 





A..|\Under H BON ceo Bee Se Cea 
B } x avg és 

C.. Seti. |X to H\158 to X/X toV |1toX|Under E_ 
Ms jfind HP. an- 


| | swer. 


Let us take the following case: Head, 23 ft.; vent, 
70 sq. ins.; useful effect, 0.85; then we have: 


A..|Under 23 l hated : 

B.. | | 

C.. |Set. 1. X to 23/158 to X/|X to 70\1 toX Under 85 _ 

Fe | find 41.5 = 
| HP. 


> | onmenneese eve | . aon 


| 

This example may also be worked out with the 
slide inverted thus: 

A\Under 23} 

















TD " Set23 |X to158 70 to X/X tol).85toX| Under 1 
nv.4 
| B | 


D Find 41.5 
| "= HP. 





This method is sometimes preferable. 
It will be seen that in this solution, the formula 


Hx JH 7 _ Hx yH x 80% x 12 x 60 x 6234) 
: 





lo ————--— 


us Cté‘ié‘CY 1728 « 33000 


is performed with one simple setting of the slide. 
This can only be done on the Mannheim slide rule, 
as, in all such cases where there is a square root in 
the numerator of a formula, it is necessary that C 
and D should be graduated exactly alike. Many 
such examples occur in the engineer’s practice, and 
we believe that these two examples will prove the 
superiority of this arrangement of the slide rule, as 
wellas the great facilities afforded by the use of 
the runner. It is of special service in obtaining the 
final speed of a train of wheels, while on the ordi- 
nary rule the speed of each pair of wheels has to be 
carefully noted. 

The Mannheim slide rule can be obtained from 
Messrs. Keuffel & Esser, Fulton St., New York 
city. 

The following examples will serve to illustrate the 
methods of solving a variety of formulas, which con- 
tain squares, cubes, and square and cube roots, and 
which daily require solution: 


Formulas, Setting of slide rule. 

















Bh sc csiehie colds” cue 
“xe |B) Set5 over 9 
, FF iaiaktdenttel cig uae daeeaa: 
D) Over4 
A} Under4 | 
gaat | une 
am asd 
aaa | and 6. Answer. 
A..junder 9 . ae 
vi» Inv... { i .. Set 4 junder 5 
D.. find 1.2. Answer 
oe os = sae 
i/9 Inv...{ §/eet . ‘s der 5 
ees find 2.4. Answer 


Aj Under d |X to 6) 


——§|— ls 


(c| 5 x under 1 
‘pa | 
Inv.< | | | 
ee = 
By Set 4 | 
a r= i ifind 12.25 
Answer. 
A 


co 1 @neees 


{ 

wie 
/ 4 Inv. 
4 | 


D Over 4 find 1.6, Answer. 


A 
B |X to 9 
af | 
C}_ Set 10 ___ |10 to X| under 5_ 
D| Over 9 | \tind 135. 
| Answer. 


All the above except the two first require the 
Mannheim slide rule to work them out as simply as 
shown, 


An Improvement in Clips for Cement 
Testing. 





In our issue of Sept. 20 (page 259) a correspondent, 
Mr. Joun K. Luoyp, of Batavia, N. Y., described 
his difficulties in testing cement, because of the 
briquettes breaking through the head, instead of at 
the smallest cross-section. The cut, Fig. 1, repro- 
duced from that issue, shows this break, which, 
according to Mr. LLoyn’s theory, is due to compres- 
sion exerted by the bearing points of theclip, The 
dotted lines show the standard form of clip recom- 
mended in 1885 by a committee of the American 
Society of Civil Engineers. 

It will be seen that both the forms of clip shown 
in Fig. l hold the briquette at a single point. The 
fact that briquettes are apt to break through the 
head with this clip is no new discovery. In the 
report of the American Society of Civil Engineers 
Committee above mentioned occurs the following: 

In using the clips recommended in the preliminary re- 
port [see dotted lines in Fig. 1], it was found, in some in- 
stances, that the specimens were broken at one of the 
points where they were held. This was undoubtedly 
caused by the insufficient surface of the clip, which, 
forming a blunt point, forced out the material. Where 
the specimens were sufficiently soft to allow this point to 
be imbedded, they broke at the smallest section; but 
when hard enough to resist such imbedding they showed 
a wedge-shaped fracture at the clips. To remedy this the 
point should be slightly flattened so as to allow of more 
metal surface in contact with the briquette. Clips made 
in this way have been used and good results obtained. 

But even this flattening does not seem to have 
wholly remedied the difficulty, and manufacturers 
of cement testing machines have had much com- 
plaint as to briquettes breaking through the head. 
In the hope of remedying this difficulty Mr. W. R. 
Cock, the New York representative of Riehle Bros., 
devised some 
months ago the 
form of clip 
shown in Fig. 2. 
In this clip the 
point of contact 
with the bri- 
quette is at the 
pin ¢« over 
which is slipped 
a piece of com- 
mon \-in. rub- 
ber tubing d 
(shown half cut 
away in the 
figure). This 
rubber presents 
a yielding sur- 
face to the bri- 
quette. It is in- 
expensive, and 
Fig. 2. Improved Clip for Cement when worn can 

Testing. be readily re- 
placed by unscrewing the pin c. It will be noticed 
that this pin is made of larger diameter at the center 
to insure a grip on the central part of the briquette. 
The volt }6 is to prevent any springing of the clip, 





and consequent slipping on the briquette, which 
tends to cause fracture through the head. The pivot 
a is the bearing point for the stirrup which holds the 
clip. The pin c, bolt 6 and pivot a are of steel. 
The clip itself is of bronze. 

The best testimony as to the merit of the improve- 
ment we find in an official reportof Mr. Joun Garr- 
LAND to Col. D. C. Houston, Corps of Engineers 
U.S. A., describing a series of tests of cement made 
at Governor's Island, New York Harbor, from May, 
1889, to July, 1890. The following is taken from the 
report: 

A Riehle cement testing machine was used; the clamps, 
being too sharp, caused a large number of briquettes to 
break above or below center. The attention of the agent 
being called to this defect, different clamps were specially 
made and substituted with much better results, 90¢ of the 
briquettes breaking in center when rubber guards were 
used to 50% without (in 325), 


The clip used was that shown in Fig. 2, It should 
be said that Mr. Cock has no patent on this im- 
proved clip and any engineer is free to make and 





Fig. 1. 


use it. Nor is it the only means of overcoming the 
difficulty. A letter in our issue of Oct. 4 from Mr. 
Gro. C, Dickinson, Assistant Engineer of the Hud- 
son Suspension Bridge, described the success he had 
attained oy the insertion of thin pieces of cardboard 
between the clip and the briquette. In a private 
letter Mr. DICKINSON says: 


I had been much annoyed by the irregular breaking of 
the briquettes, some above the center, some below, and 
all diagonally. A “square” break at the center was an 
exception. The area of fracture was almost always as 
much as 15g sq. ins. 1 finally came to the conclusion that 
it was caused by the edges of the clip biting into the bri- 
quette, and to remedy the evil placed pieces of thin card- 
board at the point of contact. After that I had no trouble 
except when I used the same pieces of cardboard too long 
and wore them out. 

The irregular breakage was not confined to briquettes 
of any special class, but occurred more among the older 
and dryer specimens. The pieces of cardboard used were 
about 1% x in. It wasa littie troublesome to adjust 
them, but after a few trials it could be easily managed. 
The edges of my clips are rounded, and it seems to me 
that if they were made flat with a surface of say 3-16 in., 
and this were covered with thin rubber or felt and the 
form of the briquette slightly changed to insure perfect 
contact between the two, the briquette must always break 
at the center. 


The use of the form of clip shown in Fig. 2 is pre- 
ferable to the insertion of cardboard or, as has been 
suggested, blotting paper, only because the former 
is more convenient, 

The above testimony all goes to show that the 
breakage of cement briquettes through the head is 
due to the form of clip, and can be remedied by 
altering this form to increase the bearing surface 
against the briquette. In order to give a fair show- 
ing to the other side of the case we have asked an 
opinion on the subject from Mr. W. x. MACLAY, a 
member of the Committee of the American Society of 
Civil Engineers which reported in 1885 on a uniform 
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system for tests of cement. The following is taken 
from his letter: 

I can safely say, from a very long experience in cement 
testing, that nearly all the imperfect breakings (that is, 
breakings at other than the smallest cross-section of the 
briquette) are due to imperfect mixing and gauging of 
the materials, When the materials are properly mixed, 
and the average breaking of 5 briquettes is taken fora 
result, test after test can be made from the same ma - 
terials by the same machine (without any blotting paper 
where the average results will not vary more than 10s. 

The testing of cement from its very nature can only be 
an approximation, and any one expecting the briquettes 
to break exactly in the middle and exactly alike will al- 
ways be disappointed. The object of the rules recom- 
mended by the Committee of the American Society of 
Civil Engineers on a Uniform System of Testing Cement 
was to introduce a simple system which could be used by 
all engineers and their individual results or investiga- 
tions compared. This system has now been in use for 
several years throughout the country, has been found 
satisfactory, and is rapidly extending. 

By changing any element in this system, no matter how 
simple it may seem, such as the shape of the briquette, 
shape of the clip, introducing blotting paper or anything 
else different from the rules prescribed, the average re- 
sults obtained by the new methods will be found to vary 
from the old by a very large amount, in some cases as 
much as 50%, thereby making it very difficult, if not im- 
possible, to compare these new results with the immense 
amcunt of cement data now on hand obtained by the 
present methods of testing. 

Certainly the change of any element in the stand- 
ard system of cement tests now in use should only 
be done for good and sufficient reasons, But it does 
seem to be fairly well proven that the use of the 
standard grip leads to a large percentage of break- 
ages through the head of the briquette. Even 
though these breakages are omitted, an incorrect 
result is obtained, forit is the briquettes which 
have the highest tensile. strength which break 
through the head. If this can be avoided by in- 
creasing the bearing surface or interposing some 
elastic substance between the clip and the briquette 
—as was recommended, indeed, by the Am. Soc. C. 
E. committee inits report above quoted—it certainly 
‘ ought to be done, provided the change can be so 
made as not to complicate or render more difficult 
the standard system of testing. It is quite possible 
that the cl'p shown in Fig. 2is not the best means 
of effecting this change; but it seems at least as 
good a device as has been proposed, and its inventor 
deserves credit for offering the result of his ingenu- 
ity for the free use of the profession. 


Electric Mine Locomotives. 


The contract for what will be the largest electric 
mine haulage plant has recently been given to the 
Edison General Electric Co. by the Loyalhanna 
Coal & Coke Co., of Philadelphia. This plant will 
consist of one locomotive, capable of delivering 
hourly 120 mine cars to the bottom of the shaft, each 
car containing 24 tons of coal. This would make 
the output 300 tons of coal per hour and a total 
work of 375 ton miles per hour; the gross weight of 
the trains to be hauled will be 120 tons. About 3,000 
lin. ft. of gangway will be equipped with conduct- 
ors at the start, but as the gangways are ex- 
tended this will have to be increased to 10,000 ft., 
and it is then expected to put in a second locomo- 
tive of equal capacity with the one mentioned above. 

At present the locomotive will work the entries to 
both sides of the main. As soonas it becomes ne- 
cessary, however, to install che second locomotive, 
one will work the right and the other the left side 
entries, suitable signals being placed at the switches, 
so that each engineer on approaching the main en- 
try can see at once where the other locomotive is 
and whether it is safe for him to venture on the 
main or not. It is claimed that the locomotive will, 
from the start, not only handle the largest output 
in coal, but will also make the largest number of car- 
miles per day of any electric mine locomotive. 

Owing to the great difference in the requirements 
of mine hauling plants, the company named has 
found it advisable to design and build a series of 
standard locomotives, each adapted to a specia) 
amount of work. This feature, as much as any other, 
enabled the Edison company to successfully compete 
with other leading manufacturers in the case above 
named, and to generally provide each mine with 
the class of engine especially adapted to work in 
that mine. 


ENGINEERING NEWS. 
William Powell Shinn, President American 
Society of Civil Engineers. 


(WITH PORTRAIT.) 


WILLIAM POWELL SHINN, the present President 
of the American Society of Civil Engineers, began 
his professional life as a civil engineer in 1849 and 
was at first engaged in making surveys for county 
maps in Massachusetts and Rhode Island. In May, 
1850, he entered the service of the Ohio & Pennsyl- 
vania Railroad as a rodman. He rapidly passed 
through the intermediate grades and in August, 
1852, was appointed an assistant engineer in charge 
of a division of the road, and in April, 1853, he be- 
came principal assistant engineer in charge of the 
location and construction of 83 miles of the Fort 
Wayne & Chicago Railroad. 

In February, 1855, he practically abandoned the 
active practice of railway location and construction 
and began to occupy himself with the details of 
tratlic and general management of railways. On the 
date last mentioned he took charge of the freight 
department of the Ohio & Pennsylvania R. R. Co., 
and from October, 1856, to September, 1861, he held 
various responsible positions in the accounting de- 
partment of the Pittsburg, Fort Wayne & Chicago 
R. R. Co. In September, 1861, he took charge of the 
passenger department; in September, 1863, ,.he was 
made superintendent of the passenger department 
and, on Oct. 1, 1865, he was made the head of the 
freight department. 

When the Pennsylvania Company was organized 
Mr. SHINN was appointed as an expert to examine 
the affairs and condition of the various companies 
interested in the lease to the Pennsylvania Com- 
pany. From May, 1871 to May, 1873, he had charge of 
the construction of the Ashtabula, Youngstown & 
Pittsburg Railroad, and in 1873 he became president 
of that road. In 1874 he was vice-president of the 
Allegheny Valley R. R. Co. 

From January 1873 to Oct.1, 1879, Mr. SHINN became 
the managing partner of Carnegie, McCandless & 
Co., and had charge of the building and operating 
of the Edgar Thomson Steel Works. In 1879-80 he 
reorganized the Vulcan Steel Co., of St. Louis, and 
rebuilt and started these works. From 1881 to 1887 
he was vice-president of the New York Steam Co., 
forthe distribution of heat by steam through the 
streets of New York. From December, 1886 to De- 
cember, 1889, he was vice-president in responsible 
charge of the New York & New England R. R. Co., 
and in 1888-89 was president of the Norwich & New 
York (steamboat) Transportation Co. 

Mr. SHINN was elected a member of the American 
Society of Civil Engineers on Sept. 15, 1869, and on 
Jan. 15, 1890 he was made its president. He was 
also made a member of the American Institute of 
Mining Engineers, 1875, and was its president in 1880; 
in 1877 he was elected as a member of the Iron and 
Steel Institute of Great Britain. During the late 
visit to this country of members of this last society 
and of various other kindred societies, Mr. SHINN 
was the chairman of the committee of transporta- 
tion. 





Black Conduit Trolley System. 

This system was recently tested successfully at 
Roanoke, Va., and, although all underground 
methods of conveying a current for street cars have 
heretofore proved more or less faulty in practice, 
the Black patents embrace some novelties which may 
work more favorably than the previous plans. Only 
one conductor is runin the conduit, the regular rails 
being utilized to complete the circuit; in addition, 
the conductor that is in the conduit is not directly 
below the slot, but well off to one side, where it is 
protected from water, dirt, acids, etc., falling through 
the slot. The advantages of this construction 
is that a “short circuit” can only be formed be- 
tween the conductors by flooding the conduit and 
street, an unlikely condition to meet with in 
practice, provided the drainage of the con- 
duit is looked after as it should be. The contact 
device consists of a simple roller, which remains 
constantly in the conduit, and runs on top of the 
conductor. The rod carrying the roller is hinged so 
that it has a certain amount of movement in the 
direction of the length of the car, and the rod 
always trails at an angle from the vertical when the 
car is in motion. If the direction of the motion of 
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the car is reversed, the rod simply swings on its 
hinged support and trails in the opposite direction 

The simple movement of the roller and carrying rod 
enables the roller to maintain a steady yet easy con 

tact with the conductor, and to take a branch or 
cross track with ease; the roller wheel being 
carried on to the branch conductor by the pull of 
the car. The spring frame-work mechanism that 
carries the roller rod and supports it from the bottom 
of the car relieves the roller and rods of all strains, 
jars and shocks which the car body may receive 
from rough track and rail joints. In case the car 
runs off the track the slack cable between the car 
itself and the roller rod enables the car to move 30 
or 40 ft. from the track without jerking or straining 
the rod, which remains intact in the slot. 

The great drawback of all underground systems 
lies in the fact that the interior of the conduits be 
come filled with dirt and water, thus short circuit 
ing the conductors. The Black system has appar 
ently overcome this defect by the use of one wire, 
and if the conduit can be kept clean itis probable 
that good working results may be obtained. 


Novel Tunneling Method. 


A third tunnel is being driven to the King’s Cross 
Station of the Great Northern Ry. in London, 
to accommodate the increase in traffic. The method 
of tunneling is peculiar, as here illustrated from a 
description of this work in London Engineering 
The process is patented by Messrs. Jennings & 
Stannard, 94 Victoria St., Westminster, S. W., 
London. 

The new tunnel is only 1,590 ft. long. but in its 
course passes under the Regents Canal. The height 
is 25 ft. 3 ins., and extreme width 26 ft. in some por 


tions, and circular in others. The tunnel passes 
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obliquely under the canal for a length of 165 ft.; 
and here the roofing is of cast iron cross hog-back 
beams, 31-ft. span, 2 ft. deep at center, and 3 ft. 
wide. The tunnel is constructed of brick through- 
out; the two internal rings being of blue brick and 
the six outer rings of ordinary red brick, all laid in 
cement mortar. The total thickness of the wall is 
3 ft. .The rail level is 4 ft. 9 ins. ahove the invert 
wall, and under this level is a sewer. The material 
to be excavated is mostly hard blue clay, and the 
tunneling is thus easy. About 450 ft. of the tunnel 
were driven on Dec. 1. The tunneling is described 
as follows by Engineering: 

In the new method cf driving the tunnel, the 
timber bars are superseded by a series of bars or 
needles of iron and steel, grooved longitudinally 
so that the bars may be linked together and with 
sufficient play to allow of the arched form being 
easily attained, while at the same time only longi- 
tudinal motion is possible. Fig. 1 is a section of the 
the bars showing the method of grooving and linking 
originally adopted; but subsequently, on the sugges- 
tion of the resident engineer, Mr. DUNCAN, the form 
shown by Fig. 2 was adopted, and the advantage 
will at once be evident. The drawback in this case 
is the difficulty of getting the double needle roiled, 
but this is overcome by joining two of the 
ordinary ones together with countersunk 
rivets or bolts. It is just possible 
that instead of having each alternate needle 
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doubled, one on the crown of the arch would serve 
the purpose, This, however, is purely a matter of 
detail. The needles joined together form a tempo- 
rary roofing, and at the beginning of the work may 
be supported on timbers at either end, while the 
building of the brick arch underneath is proceeding. 
The needles used at the King’s Cross tannel are 10 
ft. long, 6 ins. wide and 2 ins, deep. After the brick- 
work has been built immediately under the needles 
they are separately, or in triplets, as at King’s 
Cross, pushed forward. Fig. 3 shows the method 
adopted. At convenient intervals along each needle 
are holes, into which the boss or bracket, Fig. 4, 
may be fixed, and a screw-jack having for abut- 
ment the part of the brickwork compieted is 
turned, and, pressing against the bracket. drives 
forward the needles, As they have a cutting 
cdge they shape the excavation to the desired sec- 
tion. They glide forward until only one or two feet 
rest on the brickwork, while the other end is tim- 
bered pretty much in the way shown in Fig. 5, the 
raking struts supporting the needles and the sides 
aud roof of the excavation while the horizontals 
support the face. The needles, of course, must be 
of sufficient length to be supported with tolerable 
accuracy in their proper direction. They have lon- 
gitucinal tubular cavities, asshown in section, Fig. 


i, through which cement grouting is passed in 
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hy the change of the grade of the street and the operation 
of the road. ‘Shealy v. Chicago, M. & N. Ry., Supr. Ct. 
Wis., 46 N. W. Rep., 887.) 


Abandonment of Condemnation Proceedings.—The 
statutes of Kentucky provide regarding the taking of 
property for railway purposes that upon payment of 
damages and costs of the proceedings the company shall 
be entitled to the use at control of the property con- 
demned. The right of the owner to his compensation does 
not arise until the entering of the company on the land 
and after recovery of judgment, upon payment of the 
costs, the company may abandon the proceeding. and no 
liability on its part for damages assessed remains. It 1s 
not required to satisfy the judgment unless it takes the 
property. (Manion v. Louisville,'St. L. & T. Ry. Co., Court 
of Appeals of Kentucky, 148. W. Rep., 532. 


Degree of Care at Railway Crossing.—W here a railroad 
crossing is so planked that it left a continuous walk with- 
out any surface indications that a railroad crossing was 
there, and where no light is displayed or flagman on duty 
itisar exception to the general rule requiring persons 
approaching a railroad crossing to look and listen before 
attempting to cross, as that rule is founded upon the 
assumption that there are circumstance: and conditions 
connected with a railroad crossing which would put a 
prudent person upon his guard,in the absence of which 

1c is not presumptively negligens. (Winchell v. Abboit, 
Supreme Court of Wisconsin, 46 N. W. Rep. 665.) 

Right of Way by Prescription.—A railroad company 
which condemns aright of way under its charter, in the 
absence of special provision to the contrary, takes the 
land fur perpetual use for railroad purposes; and when 
the company is consolidated with, and merged into, an 
other company, which succeeds to all its rights and fran- 
chises, and continuously operates the road. the right of 
way does not determine and revert to the land-owner at 
the end of the time for which the original company was 
chartered. Even if the right of way expires with the life 
of the corporation, and it appears that the original com- 
pony was dissolved by merger into a new company, which 
1as operated the road for more than 20 years, then the 















tubes when the needles are moved forward, and this 
(ills up the space above the brickwork formerly oc 
cupied by the needles, and prevents any subsidence. 

rhe advantages of the system, says HKngineerine. 
need scarcely be enumerated. It reduces the ex- 
cavation to the minimum and the needles may be 
made to fit any section of tunnel, but the great bene- 
lit is in being able tocarry ont work with limited 
headway without adopting cut-and-cover,as has been 
necessary hitherto, because the crown bars of tim- 
ber usually required 2 {t., while the steels need only 
Zins. At King's Cross the new tunnel passes under 
the markets and goods station, and at some places 
the headway is only 6 ft. 


Legal Decisions of Interest to Engineers. 


Restraining Breach of Personal Contract,.--A contract 
merely for the performance of personal services is not one 
wich can be specifically enforced, and therefore an in- 
junction preventing the breach of such a contract cannot 
be issued, A court of equity will not interfere in any 
case where adequate remedy can be secured by an action 
for damages, (Shepherd v. Groff, Supreme Court of 
\ppo.ls ot West Virginia, 11S. W. Rep. 997.) 


Compensation of Civil Engineer Employed by Munici- 
pal Corporations. The fact thata civil engincer has been 
eoployed by a city lor several years at a stipulated price 
for common surveying does not establish an_ implied con- 
tract for compensation at the same rate for drawings and 

fications, for work requiring a higher degree of care 
‘ skill than the work formerly performed by him. 
(Beauns v. City of Green Bay, Supr. Ct. Wisc., 46 N. W. 


tien , S88) 


Veuligence at Railway Crossing.—In driving a team 


across & railway track great care should be exercised, but 


when signalled by the flagman stationed at the crossing, 
iat the teack is clear, and as he reaches the track the 
engine moves toward the crossing, and so near to the 
tcant as to frighten the horses until they become unman 
ageable and rua away, injuring the driver thereof, be 
may recover damages for the personal injuries sustained. 
(iw.albus v. Abbot, Supr. Crt,, Wis., 86 N. W., Rep. 10). 


Compensation for Damage to Land,—Where defend- 
it’s road crossed the street which ran in front of plaintiff's 
lot, and in order to adjust the grade of the street to that of 
ne railroad track the street had to be lowered in front of 
plaintiit’s lot, and earth was removed therefrom and used 
on defendant's road, but the track was not laid on any 
partof such lot. Plaintiff owned the fee to the middle of 
the street, and was entitled to the value of the part of the 
lot taken, and to damages for the; depreciation of the lot 


new company has acquired the right of way by adverse 
possession and user. Miner v. N. Y.C. & H. R. R. Co., 
Ct. of Appeals of N. Y., 25 N. E. Rep , 339, 


Legality of Pool Contracts.—There is nothing illegal in 
a contract between rival and competing railway com- 
panies for the division of business and prevention of com - 
petition which does not contemplate raising the prices of 
transportation above a reasonable rate. All contracts 
between rival railway ae which prevent compe- 
tition are not necessarily illegal in themselves. Contracts 
which have a direct tendency to prevent a healthy = 
tition are detrimental to the public and against public 
policy, but when such contracts prevent an unhealthy 
competition while furnishing the public with adequate 
facilities at fixed and reasonable rates, they are beneficial 
and in accord with sound principles of public policy. 
The public interest is not subserved by competition 
which reduces the rate of transportation below_ the 
standard of fair compensation. (Manchester & L. R. R. v. 
nee R. R., Supreme Court of New Hampshire, 20 At. 

tep., 382.) 

Removai of Obstruction from Navigable Waters— 
Notice was served on a railroad company under Act. 
Cong. Aug. 11, 1888, requiring it to alter its bridge over a 
certain river so that it would not obstruct navigation. 
Before the time allowed for the purpose had expired, the 
compsny was dispossessed of its property, including the 
bridge, and receivers thereof were appointed, in judicial 
proceedings instituted by mortgage -bondholders. The 
notice not having been complied with, an action was 
brought against the receivers and the company to recover 
the fine imposed by the statute in such cases. The re- 
ceivers would not be held liable, as no notice had been 
served on them in their official capacity, though prior to 
their appointment they had notice that the company had 
been notified to alter the bridge, as the statute required 
the notice to be served on the person or corporation own- 
ing or controlling tne objectionable structure; and the 
company was not liable, as the fact that it had been dis- 
possessed of its property by judicial proceedings was 4 
sufficient excuse for its non-compliance with the notice. 
(U.S. v. St. Louis, A. & T. Ry. Co., Dist. Court U. S., E. 
Dist. Mo., 43 Fed. Rep., 414.) 


Interpretation of Contract for Excavation.—Under a 
contract to excavate “solid rock” at so much a foot, no 
extra charge can be made for flint rock, though it costs 
four or five times more to excavate than limestone, there 
being no evidence of usage attaching to the terms used 
any other ‘than their ordinary sense. In such case it is 
not competent to show. by one engaged in the business of 
contracting for such work, how he would understand the 
terms, if limestone rock were shown him when he made 
his bid. Nor is it competent to show that the employer 
represented to another, who contemplated bidding on the 
work, that the rock to be excavated was limestone, where 
the contract provided for a deduction of a stated sum for 
each day the completion of the work is delayed beyond 
the agreed time, the fact that the contractor encountered 
one or more strata of flint rock is no defense to a clain. for 
the liquidated damages, though at the making of the con- 
tract the employee honestly expressed an opinion that the 
material to be encountered was limestone rock.—(Fruin 
vy. Crystal Ry. Co., Supreme Court of Mississippi, 14 S. W® 
Rep. 557) 


The St. Clair Tunnel. 


vi 
(Preceding articles published Oct. 4, Nov. 8, Nov, 22 
and Dec. 6.) 
THE HYDRAULIC MACHINERY. 

To push the shield into the clay, 24 hydraulic jacks 
were provided, each of which was mounted between 
gusset plates firmly riveted to the outer shell of the 
shield, as shown in the detail drawings in our issue 
of Nov. 8. The heads of the jacks may be seen in 
the perspective view in the same issue. The details 
of the jacks and their connections are shown on the 
accompanying inset sheet. 

Each jack has two cylinders, one 8 ins. in diameter, 
for forcing the shield forward, the other 2% ins. in 
diameter for drawing back the large plunger to make 
room for placing a newring of lining. The effective 
area of the large cylinder is 4914 sq. ins.; that of the 
small cylinder is 3% sq. ins. With a water pressure 
of 2,000 lbs. per sq. in., which was about the average 
employed, the first exerts a force of 99,000 lbs. to 
push the shield ahead; and the small cylinder exerts 
a force of 7,250 ibs. to draw back the head, neglect- 
ing in both cases the friction of the jack. 

The cylinders were made of cast steel, in order to 
obtain the necessary strength with the minimum of 
bulk ; and the head which took the thrust was also 
of steel. The jack plunger was of castiron. The 
steel head was made of the form shown in order 
that its thrust might be against the solid iron in the 
tunnel lining and all danger of breaking the flanges 
on the segments might be avoided. This head was 
sscrewed on the end of the plunger as shown, so it 
could be easily removed when it was desired to put 
new packing around the plunger. The work of re- 
packing was further facilitated by using copper 
bolts to hold down the gland over the packing. 

In placing the jack in position, the tail of the 
cylinder was carried by a ring riveted between the 


gusset plates (see Fig. b in our inset sheet of Nov. . 


8). The flange on the head of the cylinder rested 
against the bulkhead of the shield and was bolted 
down by four %{-m. bolts, the holes for which may 
be seen in Fig. 1. The extreme stroke of the jacks 
was 26 ins., and to prevent them from moving be 
yond this and breaking the rod which joined 
the small plunger to the large, when the 
former reached the bottom of the cyl- 
inder, a passage was bored near the end 
of the large plunger which relieved the pressure 
and stopped the motion of the jack as soon 
as its opening passed: the cup-leather in the pack- 
ing box. In practice, however, the jacks made 
a stroke of 23 ins. each time the shield moved ahead, 
as this left sufficient room for placing a new ring 
of lining. 

The cocks which controlled the admission and 
release of water to the large cylinder are shown in 
Fig. lattached to the jack, and their details are 
sen in Fig. 2. In practice these cocks were placed 
in groups of four on the rear face of the shield at a 
convenient height for working, as shown in the 
perspective view on ourinset of Nov.8. As seen 
there, the supply pipe from the pumps came down 
near the top, and branches led to the groups of cozks 
on the right and on the left. This pipe led through 
the body of each cock, and any cock could be opened 
or shut without interfering at all with the supply 
of water to the others, The smal! pipes for waste 
water were placed at} the sides, each with its 
branches leading to the several groups of cocks. 
Each of the 24 jacks had a number attached to its 
head and the corresponding number was put on its 
cock, thus facilitating the giving of orders in work- 
ing the jacks. The pipes which led from the cocks 
to the jacks passed through to the other side of the 
bulkhead and so do not show in the perspective 
view. ; 

Referring to the detail drawings of the cocks, 
Fig. 2, it will be seen that the cocks do not control 
the supply of water to the smallcylinder. The cock 
acontrols the waste pipe vent, and the cock }b con- 
trols the port leading to the large cylinder from the 
pressure main. At all times the small cylinder was 
open to the pressure main; and thus the drawing 
back of the jacks after each move ahead was really 
automatic, taking place as soon as cock’} wus closed 
and cock a was opened. The especial shape of the 
cock body was designed with a .wiew to locating 
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FIG. 1.—HYDRAULIC JACK. 


FIG. 2.--COCK FOR HYDRAULIC JACK. 


each vock close to the ram which it governed; but it 
answered as well for the much more convenient ar- 


rangement which was finally adopted, and is here 


described and illustrated. 

One other important detail of the hydraulic equip- 
ment is shown in Figs. 3 and 4.. Asthe shield con- 
tinually moved forward, it was necessary to provide 
some means of connection between the jacks at- 
tached to the shield and the line of pipe leading 
from the pressure pump; at the end of the tunnel. 
New lengths of pipe had continually to be added as 


the shield moved forward. The high pressures of 
2,000 Ibs. and upward, which had to be transmitted, 
made the use of hose out of the question, of course; 
and slip joints would probably have been very 
troublesome. 

To meet the necessities of the case, the device 
shown in Fig. 3 was adopted. Two half-lengths of 
pipe were put in the pipe line just back of the 
shield and joined to each other and to the pipe on 
each side by a joint which permitted a hinge mo- 
tion. The details of this joint are shown in Fig. 4- 


yi 


Cup leather packings were used, afd oi! holes were 
provided for lubricating the rubbing surfaces. This 
arrangement worked very satisfactorily under the 
heaviest pressure employed. 

The pumps which supplied the pressure were 
located with the other plant near the mouth of the 
tunnel. They were duplex direct-acting engines 
with steam cylinders 12 ins. diameter and water 
cylinders lin. diameter. The pipe which carried 
the water from the pumps to the jacks was 1% ins. 
internal diameter. This main on the American side 
was about 4,400 ft. long when the shields met. 

All the hydraulic machinery was designed and 
built by Watson & Stillman of New York City, who 
are holders of the original patents, now expired, 
under which were built in 1968 the old Beach shield 
and attachments used in an experimental tunnel 
under Broadway, N. Y. We are indebted to the 
courtesy of this firm for the drawings of the 
hydraulic machinery reproduced. 

The extremely high pressure employed in the hy- 
draulic work made necessary the best workman- 
ship and most careful fittings throughout. A lower 
pressure might have been used, but it would have 
necessitated an increase in the size of the cylinders, 
which was objectionable, as it brought a greater 
strair on the shield. It will be seen that the line of 
resistance at both the front and rear of the jack 
passes close to the outer lining of the tunnel. 
Hence the further removed the axis of the jack was 
from the line of resistance, the greater was the strain 
brought upon the shield. The jacks were made as 
small as possible, therefore, and placed as close as 
possible to the shell of the shield. 

Practically all the resistance to the shield's for- 
ward motion was the friction of the cylinder 
against the clay. The pressure used to drive the 
shield ahead was from 450 to 2,000 tons. The 
area of the shield cylinder in contact with the 
clay was 1,030 sq. ft. the friction, therefore, was a 
about 875 Ibs. to 3,880 lbs. per sq. ft., or 6 to 27 lbs. 
per sq. in. 

The pressure used in the jacks was kept by Chief 
Engineer Hopson under bis personal control; and 
the ordinary working limit of 1,200 tons was only 
exceeded under his direct orders. The integrity of 
the whole enterprise depended on the shield; and in 
case this had become ruptured under the strains 
caused by excessive pressure, the success of the 
work would at least have been greatly endangered. 

Reference has been made to the fact that the 
direction of the shield could be altered by increas- 
ing the pressure on one side; but in doing this care 
was taken to work some of the rams on the side 
toward which the shield was to be directed in order 
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to prevent undue straining or distortion of the 
shield, 
OTHER PLANT USED IN THE WORK. 

To furnish light to the workings two 200 c. p. Edi- 
son dynamos were installed on the American side, 
and two Ball dynamos of the same size on the Can- 
adian side, one dynamo on each side being held in 
reserve. On both sides Armington & Sims en- 
gines drove the dynamos. 

Incandescent lamps were placed along the tunnel 
in sufficient number to permit working the tramway 
without hand lights, and the shield and air locks 
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FIG, 3.—Extension Device for Hydraulic Main. 


were brilliantly lit. The same dynamos also fur. 
nished light to the machine shop, compressor room, 
boiler house, ete., during the night. 

Ventilation to the workings was furnished by two 
Root blowers at each end, each having a capacity of 
10,000 cu. ft. per minute, These delivered air into a 
galvanized iron pipe 2 ft. in diameter, which was car- 
ried along cn the roof of the tunnel and terminated 
at the air lock. “Ventilation inside the air lock was 
effected by extending the compressed air pipes as 
the work progressed, so that the air from the com- 
pressors was always delivered close to the shield. 
The volume of air used in working the locks with 
that furnished by the blowers made the ventilation 
unusually thoreugh, considering that but little 
powder and steam, and no lanterns or torches 
were used in the tunnel. The principal reason for 
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FIG, 4,—Section of Hinge Joint for Hydraulic Main. 


this ample ventilation was the possibility of striking 
gas. Asstated in a previous article, gas had been 
encountered in considerable quantities in the pre- 
liminary drift, and rapid dilution in case of its en- 
trance at the working face was the only possible 
means of guarding against it. 

The main problem in draining the tunnel was 
to dispose of the water, which in heavy storms fell 
upon the slopes of the open cutting and rapidly col- 
lected at. the bottom. It had to be disposed of as 
fast as it collected, or it would have run into the 
tunnel and filled it up in short order. To dispose of 
this storm water on the Canadian side a shaft 18 ft. 
in diameter was sunk near the tunnel portal toa 
depth of about 80 ft. The shaft was lined with iron, 
in segments similar to those used for the lining of 
the tunnel, but somewhat lighter, the plate of the 
segment being only 1'y ins. thick. From the bottom 
of the shaft a small drift 5 ft. in diameter, also lined 
witb cast iron, was run toa well at the bottom of 
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the open cut, so that the shaft formed a sump 
where the water which ran down the sides of the 
open cut was collected. At the bottom of the shaft 
were Worthington pumps, witb a capacity of 3,000 
imperial galls. per minute, furnished with steam 
from boilers on the surface near the mouth of the 
shaft. The maximum rainfall which it was in- 
tended to provide for by this plant is 3 ins. per hour. 

On the American side the slopes in the open cut- 
ting were not continuoas, but were broken by a 20- 
ft. berme at the bottom of the stratum of sand, 
which on this side overlies the clay. Open ditches, 
to intercept the water which flows along the top of 
the clay, were carried along this berme, and emptied 
into a drain constructed especially for the purpose. 
The water which fell on the lower slopes of the 
cutting was pumped up into the drain by duplex 
Worthington pumps placed near the bottom. 

For the permanent drainage of the open cut on the 
American side, four’ Worthington pumps, with a 
capacity of 3,000 galls. per minute, are placed ina 
building set back into the slope of the cutting on thé 
south side and discharge into the drain, as in the 
temporary plant. 

On the Canadian side the pumping plant for the 
permanent drainage of the open cut will consist of 
a vertical, direct acting, compound condensing 
steam pumping engine, having two 19%j-in. Ligh- 
pressure cylinders, and two 33%-in. low-pressure 
cylinders, with 24-in. stroke, together with double 
acting pumps having a capacity of 3,000 imper al 
galls. perminute. These will be supplemented by two 
duplex pumps, each having a capacity of 500 galls. 
per minute, which were used for the drainage of 
the tunnel during construction. All these pumps 
are placed at the bottom of the 80-ft. drainage 
shaft, and are furnished with steam by boilers on 
the surface. 

The drainage of the tunnel! itself, although it was 
driven through such a wet material, was a simple 
matter, because of the fact that the cast-iron lining 
was almost perfectly water tight. The only water 
to be disposed of was the waste from the hydraulic 
jacks and the water which entered from water-bear- 
ing strata inthe material penetrated. While the 
land portions of the tunnel were being constructed, 
however, there was practically no water to be dis- 
posed of, and no pumps whatever were used. When 
work began under the river, two duplex portable 
Worthington pumps, of a capacity of 500 galls. per 
minute each, were set just outside each air lock and 
pumped into a 3-in. discharge pipe, which was car- 
ried up a small shaft just at the edge of the river 
Through each bulkhead was carried a 2-in. drainage 
pipe, and water which collected in the compressed 
air chamber was forced out through this by pneu- 
matic pressure, 

The permanent drainage of the tunnel is at present 
effected by one small pump with a3-in. discharge 
pipe set just under the Canadian bank of the river, 
the lowest point of the tunnel. Even thisis only 
worked at intervals, as the leakage does not exceed 
15 galls. per minute. For the permanent drainage 
of the tunnel, two pumps with a ‘capacity of 400 
galls. per minuté will be placed at the lowest point 
of the tunnel, so that should surface water from the 
open cuttings by any mischance enter the tunnel, it 
can be readily disposed of. 

The material as fast as it was excavated was 
loaded on light four-wheeled cars, hoJding about 
l cu. yd., and was drawn by horses to the mouth of 
the tunnel. The long pull of nearly 14 of a mile up 
the steep grade was made easy by dividing it into 
three stages, and changing horses at each stage. At 
the mouth of the tunnel a derrick took the car body 
from the truck and hoisted it half way up the slope 
of the cutting. Here another derrick picked it up, 
hoisted it to the top of the bank and dumped it on a 
flat car. As soon as a car was loaded it was drawn, 
at first by horses and afterward by locomotives, to 
the dumping ground, three-quarters of a mile away, 
a 50 acre tract purchased by the Grand Trunk Ry. 
Co. Onthe Canadian side the excavated clay was 
spread as evenly as possible over this area, raising 
it about 6 ft. above the level of the surrounding 
country. A system of storage sidings is to be laid 
on this tract as fast as the traftic requires. 

The derricks which lifted the material from the 
tunnel mouth to the cars were worked by wire ropes 
running to a power house near the edge of the ex- 
cavation, in which were two 50 HP. Lidgerwood 
winding engines. 
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To furnish steam to the air compressors, pumps 
electric light engines, hoisting engines, etc., a steam 
plant was provided on each side, consisting of three 
70 HP. and four 80 HP. Scotch portable boilers. 


Concreting Under Water. 


In a late number of Indian Engineernng, Mr. H, 
F. Wuirs, M. 1. C. E., writes on the subject of con 
creting under water for plugging deep well founda. 
tions, etc. He used clean ballast, first deposited in 
the well to a depth of 5 ft., and then passed cement 
or lime mortar grout through a 2 in. pipe. The result 
was athorough permeation of the ballast and the 
concreting of the whole mass. 

In relating his experience he mentions the follow 
ing cases: A reservoir 10 ft. square had the bottom 
covered with 18 ins. of ballast submerged in water. 
This ballast averaged 1'¢ to 2-in. ring-gauge. A 2-in 
zas pipe 20 ft. long rested on the gravel and 
was surmounted by a funnel. The grout used was 
made one to one of Portland cement and sand. 
After 21 days set the water was drawn off and an 
examination showed that the grout had permeated 
the ballast for a space 8 ft. square at the bottom and 
6 ft. square at the top; leaving a small pile of pure 
cement mortar, 6 ins. high, about the base of the 
pipe. He found that to concrete 100 cu. ft. of bal- 
last, nearly 16 cu. ft. of cement and the same of 
sand, measured dry, were required. 

In another experiment with the same thickness 
of ballast, and under similar conditions, lime mor 
tar grout was used. In this grout the proportions 
were one part lime, one part surkhi* and one part 
sand, measured dry. This was made into mortar in 
an ordinary steam mill, and there thinned into 
grout. In this case it was found that the grout had 
spread over the entire bottom of 10 ft. square, and 
had risen 4 ins, on the sides. The top of the con 
creted mass was about 3!5 ft. square. There was 
scarcely any piling up of lime mortar, as men- 
tioned in the cement test. Mr. WHITE says that 
the dry material used would show a proportion of 
25 cu. ft. to 100 en. ft. of concrete. He admits that 
this is manifestly too little, but cannot explain it. 

In experiment No. 3he used 2!5 ft. of ballast in 
depth. Inthe grout he used 18 eu. ft. of lime, 18 
cu. ft. of surkhi and 18 cu. ft. of sand, or 54 cu. ft. of 
dry material. This grout covered the bottom and 
rose 14 ins. on the sides, with 414 ft. square surface 


- measure, He found here that 32 cu. ft. of dry mate- 


rial could concrete 100 cu, ft. of ballast. 

In a fourth experiment the ballast was 7 ft. deep. 
The grout contained 88 cu. ft. of lime, 88 cu. ft, 
of surkhi and 88 cu. ft. of sand, measured dry. All 
other conditions as before. In this case the whole 
mass was concreted to 6ft. up the sides and 2's ft. 
square at the pipe on surface of ballast. In this 
case the proportion of dry ingredients was 40 cu. ft. 
to 100 cu. ft. of ballast. The latter was made of hats 
and pieces 3 to 4 ins. ring-gauge. 

Mr. WHITE makes the following notes on this 
method: Cement grout with more than one sand to 
one cement will not ‘run freely through a 2 in. pipe: 
as the sand will settle and choke the pipe. Even 
with one to one, particular care is necessary to keep 
the grout constantly stirred and with a steady flow 
into top of pipe. Lime mortar grout does not give 
the same trouble. Once thoroughly mixed the sand 
remains longer in suspension, and short intermis. 
sions of feed do not result in choking. For ballast 
of I's in. gauge, about 382 cu. ft. of dry ingredients 
for mortar were sufficient to concrete 100 cu. ft. For 
ballast 3 to 4 ins. gauge, about 40 cu. ft. of dry 
mortar material were needed for 100 cu. ft. of con- 
erete. ‘The ballast, in all cases, was simply thrown 
in, not rammed, 


Steam on Common Roads. 

At the Nov. ll meeting of the Institution of Civi! 
Engineers. Mr. Jonny McLAREN read a paper with 
the above title. After describing the conditions to 
be filled by a practical road engine, Mr. MCLAREN 
proceeded to describe the advances made in the con - 
struction of traction engines in the last 17 years, 
since the reading of Mr. HEAp’s paper on “The Rise 
and Progress of Steam Locomotion on Common 
Roads.” 

The form of engine now universaliy adopted had 


*[Perhaps some of our readers will explain what this is ; 
we can find no definition in our own library.—ED.] 
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a multitubular boiler, horizontal cylinders and the 
link-motion reversing gear.. For reducing weight 
the cylinders and working parts were bolted to the 
boiler and the power transmitted by gearing. The 
Aveling road engine was mentioned as an advanced 
type with a simple arrangement. The boiler shells 
were generally Siemens-Martin steel of a tensile 
strength of 27 to 30 tons persq. in. and an elonga- 
tion of 25% in6ins. The circular seams are single 
riveted and the longitudinal double riveted. The 
tire-boxes are best Yorkshire iron, or mild steel, and 
the tubes of wrought iron lap- welded. 

The gearing is arranged for speeds of 2 and 4 miles 
per hour, the latter being the highest at present 
allowed in England. Compensating gear allows 
the driving wheels to turn sharp curves without 
loss of power. Another distinctive feature is the 
winding drum to be used in hauling to the top of 
a hill a load too heavy for the engine to haul up in 
the ordinary way. 

To increase the tractive power of the driving 
wheels, Messrs. McLaren & Boulton have intro 
duced a wheel which has a broad cast-iron rim, 
around the circumference of which are cells, 8 ins. 
deep and 6 ins. square. In each cell a hard wood 
block, cut lengthwise of the grain, is titted loosely 
so that one end presses on an elastie pad in the 
bottom of the cell. The elastic pad compresses and 
three contiguous blocks are always in contact with 
the ground at one time. This arrangement is found 
to reduce the wear on engine and road and to in- 
crease the tractive power of the engine. 

Asexamples of work done, the paper mentions 
the following: In Liverpool an engine of 12 HP. 
nominal, with 2 high-pressure cylinders, each 8 ins. 
diameter and 12-in. stroke, hauled a load of 80 tons, 
about 2 miles in 55 minutes, with 3 attendants. The 
load consisted of a 60-ton marine boiler and a 20-ton 
trolly. The following figures were submitted, from 
the actual experience of a contractor, as the cost of 
working a traction engine, and these are given as a 
fair average: 


Interest on $4,356 for 12 months at 5s wate 217.80 

Depreciation and renewal of ¢ apital at 15s. .. 653.40 
One driver, 52 weeks, at $7.20 . cated $374.40 
One steersman, 52 weeks, at $i 80. ... 249.60 
One assistant, 52 weeks, at $4.32.... ... . 224.64 

— S4e.tid 

Oil, waste, stores, etc., 300 days, at 60 cts ; 180.00 

Coal, 300 days, at 4 ton at $3.60... agers 40.00 

inwvil 

Total working ¢xpenses perannum . $2,439.84 


With a useful load of 12 tons each trip, the total! 
for 300 working days would be 3,600 tons carried 17 
miles, or 61,200 ton-miles. This divided into the 
cost would be 3.9 cts. per ton-mile, which the writer 
figures as a saving of at least 75% on doing the sume 
work by horses. The economy would be much in- 
creased if ioads could be carried both ways. 


Holding Power of Dovetails. 





The following particulars are taken from a report 
by Gen. O. M. Por, U.S. Engineer Corps, on exper- 
iments made in 1876 at the harbor of refuge on Lake 
Huron, at Sand Beach, by Mr. C. P. GILBERT, Asst. 





Holding Power of Dovetails, 


Eng., to determine the relative holding power of 
different forms of dovetails used in locking timber 
walls together by means of timber ties. 

The apparatus used consisted of a pair of 7-ton hydrau- 
lic jacks and a 10-ton Duckham hydraulic weighing ma- 
chine, with suitable frame and connections. It was found 
by trial that timber 6 ins. square would be the largest 
scale on which it would be practicable to work with the 
apparatus at hand. All the tests were made upon un- 
dressed white pine timber of that size. The dovetails 
were framed upon pieces 2 ft. long. the dovetail the full 
depth of the stiek. This short tie was secured between 
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two pieces, each 6 ft. long, in gains halved out and fitted 
to secure it. Bolts were driven through both sticks on 
each side of the tie. 6ins. from it, as shown in the cut. 
The strain was then applied to the tie in the direction of 
the arrow, as shown in the cut, and was resisted on the 
wall timbers at points 15 ins. on each side of the tie. The 
form of the dovetail was modified for different experi" 
ments, as shown in the table, where the fractions refer to 
the portion of the width cut at the neck of the dovetail, 5 
for the single, D for the double form. 


Table of Stringth of Dovetails. 
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.. WS) 5 6 
6 Bi 5 6 


7 1% «= «6% 

8 4% rhe 

9 iS, 4% ’ oa a 

Ww " 5'@ | 5% Dovetail breaks 

it wD 6 644 Walls split out. 

12. sD; 4 7 ; 

13 Sle «Gg “ : 

i ‘ty «6644 | Walls break 

15 4 | «6 es “ 

16 e o4- 6 Walls split out. 

7..; “ 16 634 - us 

1s tig §=65%~=— Loose neck. Shears tie, and splits 
wall 

19 - 134 6% Loose neck. Shears tie, and splits 
wall. 

20 si 54 64% Loose neck. Walls split out. 

21 “ 5a 5% ‘Loose point. Walls split out. 

» “ ‘My | 5M e s ‘ 

23 Slee Fee as 

24 ” 5% ~=634)—s 3 wane on inside face of wall, Walls 
split out. 

25 = 5% «©6074 3. wane on inside face of wall. Wallis 
split out. 

26 “ 6 7% Hemlock tie, pine wall. Walls split 
out. 

27 54 5h4yOG Pine tie, heralock wall. Walls split 
out. Bolts away from tie. 

28 54 6% Dovetail shears off. Checked in gain. 

29 “ 5 6% Dovetaildraws. Bolts 1 from tie. 

30 a 54e «464% :~=«~(Dovetail shears. 

31..35%D 4 64 Walls split out. 

32. ” is 6% = . 

33 " 6 6% Walls break. 

4. % 6 6 Planed back. Walls split out 

35... 44S 5% 6% Planed back. 

3.) * 53% «66% ~—Ss« Walls split out. 

Mean of 43 ; . 5.987 tons: 

Mean of loose necks | D sat 

Mean of 44 = ¥ : : 4.875 

Mean of 77 8......... de ss.ts ae 

Mean of plans backs dal Ts sant dane cocee GOED 

Mean of 4D. ; pepe ; . 6.250 

Mean of } D Udiissde cavities views Se ae 

Mean of loose ne eee ee ... 6,083 

II To ethics 00.0 5.0 Seis kcal tunege een ies 6.375 

Mean of Gis si away from tie ae 


The following results are evident from an inspec- 
tion of the means taken from the table: 

That the strongest form of double dovetail is } D; 

e., With the depth of the notch equal to one-sixth 
ofthe width of the stick. 

That the strongest form of a single dovetail is 
lg S; #. e., with the depth of the notch equal to one- 
third of the width of the stick. 

That the double is stronger than the single 
form. 

That a dovetail with notch | D loses less from 
looseness at the point than at the neck. 

That a dovetail is stronger for being tightly 
titted. 

That the position of the bolts does not materialiy 
affect the strength. 

That smoothing the back of a single dovetail in- 
creases its strength. 


PERSONALS. 


Mr. H. S. DE PEw, General Traffic Manager of the 
Mobile & an R. R., died at St. Louis, Mo., last week. 


Mr. M. SHEPARD BOLLEs has been elected Presi- 
dent of the Boston, Revere Beach & Lynn R. R. Co., and 
the Boston, Winthrop & Shore R. R. Co. 


Mr. RoBERT BREADEN, who was recently elected 
City Engineer of Youngstown, O., accidentally shot him- 
self, Dec. 10, while out hunting. He was fatally injured. 


Mr. A. THAYER, formerly Canal Commissioner of 
New York State, ana at one time Purchasing Agent of the 
New York Central & Hudson River R. R., died at Akron, 
0., Dee. 8. 


Mr. I. W. Fowvrer has been appointed General 
Superintendent of the Central New England & Western 
R. R., vice Mr. OppYKE, resigned. Mr. FowLer was 
formerly General Manager of the Eutawville 8. R. 


Mr. R. B. CaBLg, late of the Philadelphia & Read- 
ng R. R, Co. and of the Frie R. R. Co,, has been made 


5490 


General Manager of the Coleman system of railroads in 
Florida. His headquarters will be at Jacksonville, Fla. 


Mr. B. J. Smita died at New Cumberland, West 
Virginia, on Dec. 4. Mr. Smita was President of the in- 
corporation of McMahon, Porter & Co., so long and well 
known as manufacturers of sewer pipe at New Cumber 
land. 


Col. CHARLES FULLER died Tuesday at Appleton, 
Wis., aged 76 years. For the last 15 years he had been 
engineer in charge of the United States government im 
provement of the upper and lower Fox. He was cducated 
at West Point, and at the time of bis death was the oldest 
graduate of the institute. 


Chief Engineer L. E. Coo._ry has been displaced 
from his position by the Chicago Board of Drainage Trus 
tees, ostensibly, say the Chicago papers, because of the 
delay in deciding upon a route. The place was offered to 
Mr. CooLey’s first assistant. but all of his assistants, one 
after the other, declined to accept and formally tendered 
their resignations. Gen. JOHN NEWTON is the consulting 
engineer, but is not the new chief engineer, as was re 
ported. 


Mr. Wintiam E. Wortuen, Past président Am. 
Soc. C. E., and one of the oldest and most experienced hy 
draulic engineers in this country, has been appointed 
Chief Engineer of the Chicago Drainage ( dDmmission, ac 
cording to press accounts. The extent of his responsi 
bility can be measured by the fact tha’ from $30,000,000 to 
$50,000,000 is to be expended on this work. 


Mr. R. W. EAVENSON, formerly Superintendent of 
the Eastern Division of the New York & New England 
R. R., has been appointed Superintendent of Transporta 
tion for the whole road. Mr. C. N. CHEVALIER has been 
transferred to succeed Mr. EAVENSON. Mr. D. N. NICHOLS, 
formerly General Superintendent of the St. Louis & San 
Francisco Ry., has been appointed Superintendent of the 
Western and Springfield Divisions, with beadquarters in 
Hartford, Conn 


NEW PUBLICATIONS. 


DECEMBER MAGAZINES. 


Christmas themes have crowded out science from 
most of the December magazines; neither Harper's, 
Seribners’, nor the Century contains a single scientific 
article worth noting, unless it may be a brief but ad- 
mirable summary in the Century of the results with the 
railway zone tariffs in Hungary. The same magazine 
contains an exceptionally good artic!e on the sea-fights of 
the war of 1812, which is well worth reading by every one 
interested in the development of our modern navy 

The Forum contains two or three articles of real inter- 
est, notable among them being one on the “Government 
of American Cities,” by ANDREW D. Wurre, a subject 
which, while not strictly technical, has a deep practical 
interest to a large class of engineers. Commander F. B. 
BARBER contributes an interesting historical and critical 
artical on “Armor for War Ships,"’ expressing great con 
fidence in nickel steel. He gives the following table for 
the approximate proportions of modern armored war 


ships: ‘ 


P. ¢. total ne. 


Hull 

Engines and boilers 20 
Armor....... cae i 20 
GO ot ciks aeeeses ‘ 16 
Guns and ammunition Kaptan dice 6 
Provisions and stores 4 


Spars, rigging, anc! hors, chains, maaan spare gear 3 
Officers and crew. ny ‘ 1 


In the same magazine Prof. THURSTON toys gracefully 
enough with the problem of “Speed in Railway Travel.” 
rather with the purpose of rehearsing well understood 
engineering facts for popular reading than of adding any 
thing new toward a solution of the problem of much 
higher speeds, which he not unreasonably thinks is likely 
tocome, if at all, through some application of electricity. 

The North American Review contains a very disap- 
pointing article on “Partisanship and the Census,” by R. 
P. PorTER, Superintenient of the Census. It would have 
been much better if Mr. Porter had dropped the “par- 
tisanship”’ from his artiztle and written only of the “cen- 
sus.” It would not then have left such a painful impres- 
sion of being a bt of special pleading. For example, Mr. 
PoRTER himself declares in this article that Gen. WALKuR 
superintendent of the jast to preceding censuses, is “the 
first census expert in the United States, perhaps in the 
world;” yet it surely was known to him that Gen. WALKEE 
has in effect declared the present census estimate of 1,500,000 
error in the 1870 census to be an impossibility, as we found 
it in our issue of Nov. 8. ‘We then estimated it at 700,000 
to 1,000,000 as a maximum; Gen. WALKER has written a 
paper showing that it cannot have been more than 
500,000 to 700,000. It is most unfortunate that this 
census controversy has arisen, and it is needless 
to say that we have no belief in the charges that any part 
of the census was intentionally doctored for partisan pur- 

poses, but. on the other hand, it should not be defended 
for partisan purposes; and our own investigations, made 
in an entirely non-partisan spirit, with the sole purpose of 
finding ont the facts on » question of great public import. 
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ance, compel us to believe that the census does contain 
some very serious errors of omission. 

Capt. ZALINSKI contributes to the same number an 
article on the * Future of Warfare,” which is full of in- 
terest, but hardly bears abstracting. The gist of it is that 
the modern improvements, while informally modifying 
the details of warfare, will not so greatly modify its gen- 
eral methods as many believe. 

The Popular Science Monthly continues to show a 
strong drift to biological rather than the exact sciences. 
Ww. F. DurRFEeE has an interesting if not very novel 
article on “ Early Steps in Iron Making;’ and a trans- 
lated article by Prof. HENRI HERTZ appears to be a really 
important article on the identity of light and electricity; 
but itis written in such highly abstraet terms that we 
must confess our inability to follow much of it under. 
standingly. The identity is all but u certain fact any- 
way; the remaining problem is to prove it practically by 
rendering them (as also heat), in fact, interconvertible. 


BOOKS. 


Geological Survey of New Jersey. Final report ox 
State Geologist. Vol. 11, part 2. Zoology, 8vo, pp. 824. 
The greater part of this volume is a ferocious catalogue 
of insects, 486 pages long. Hoping and believing that we 
should find the ‘Jersey skeeter’’ in this list, +e looked 
under Sk—, ang also under Mos—, but found no bint of 
such an insect. Finally, by turning to an ordinary diction- 
ary, and finding that this cheerful insect was known to sci- 
ence as culer ciliatus,damnosus,etc., we find that the C. cili- 
atus is “taken quite frequently in New Jersey. One of the 
common mosquitoes, It as frequently takes the collector.”’ 
The ©. damnosus is “also quite abundant in New Jer- 
sey,” which we can testify isthe case The C. triseriatus 
is ‘*more rare, but still obtrusively abundant on occa- 
sion.’ There are some thousands of other kinds of in- 
sects enumerated in this catalogue, but as no other insect 
but the mosquito particularly interests the engineer who 
is in Jersey, nor engages his attention, we need not par- 
ticularize farther. The catalogue of vertebrates as well 
as insects seems to be very complete. 


SOCIETY PROCEEDINGS. 


American Institute of Electrical Engineers, - Meet- 
ing of Dec. 16, Mr. A. E. Kenelly read a note on “Induct- 
ance and its Proposed Unit, the ‘Henry.’” The perfected 
gramophone was publicly exhibited for the first time by 
the inventor, Mr. Ennle Berliner, accompanied by various 
reproductions of sound records, etc. 


Liverpool Engineering Society. Meeting of Nov. 
26, President F. Hadleston presiding. Mr. G. L, Adden- 
brooke, M. I. C. E., read a paper on “The Distribution of 
Electricity from Central Stations,” treating of the condi- 
tions, difficulties, arrangement and use of the 3-wire sys- 
tem, central station accumulators, alternating systems, 
conductors, mains, etc, 


The Master Car-Builders’ Association announce 
that the next annual convention will be held at Cape 
May, N. J., on Tuesday, June 9, 1891. Headquarters will 
be at the Stockton Hotel, which has made a uniform rate 
of $3 per day. Messrs. Blackall, Lentz and Kells are the 
Committee on Headquarters. 

Jno, W. CLOUD, Secretary. 


Engineers’ Club of Cincinnati,— November meeting; 
29 members and several visitors present. The paper for 
the evening was by Mr. John W. Hill, entitled ** Some 
Remarks upon Water and Sewerage Works from a San- 
itary Standpoint,”’ treating at considerable length the 
important subject ef proper and sufficient water supply, 
drainage, and sewage and garbage disposal, 


Association of Civil Engineers of Dallas,—Annual 
meeting of Dec. 6. The following officers were elected: 
President, W. J. Sherman; Vice-President, l). A. Poyner; 
Secretary, E. K. Smooth; Treasurer, J. D. Trammell; 
Direetor, J. 8. Thatcher; Librarian, W. L. Eustis. The 
regalar meetings for 1891 will be held on the first Friday 
of each month. Headquarters, Room 3, Carlington Build- 
ing, Dallas, Tex, 


American Institute of Electrical Engineers, —The 
tifty-second meeting was beld Wee..16. Mr. A. E. Ken- 
nelly read a note on “ Inductance and its Proposed Unit, 
the ‘Henry.’” The perfected gramophone was also pub- 
licly exhibited for the first time in this city, and fully ex- 
plained by its inventor, Mr. Emile Berliner, accompanied 
by various reproductions of sound records, and the taking 
of new ones. An experiment was also made showing the 
nature of the etching ground on which the record is 
secured, The gramophone makes its record on a horizon- 
tal zine disc covered with wax, and the lines are after- 
Wards eaten out by acid. The impression forms a con- 
tinuous spiral. 


Civil Engi~.eers’ Club of Cleveland —At the meet 
ing on Dec. 9 the first topic discussed was “The Injurious 
Effect of Cement on Lime Mortar,”’ which was opened by 
Mr. C, O. Arey and participated in by Messrs, Richard- 
son, Eisemann, and Hermann, These had noticed that lime 


mortar to which cement had been added, was softer and 
weaker than that in which no cement had been used. Mr. 
Thompson had noticed that cement mortar had failed to 
produce a bond between limestones when the same mortar 
would form an excellent bond withsandstone. Mr. Morse 
had seen buildings taken down where first rate results were 
shown with the cement lime mortar. Tle present prac- 
tice among Cleveland architects appears to be to use clear 
cement mortar or clear lime mortar, except in freezing 
weather. when a little lime is added to cement mortar to 
prevent freezing before setting. 

Prof. C. L. Saunders then read a paper on ‘Transmission 
of Power by Belt and Rope."’ Mr. Benjamine stated that 
a crossed belt had but 90% of the efficiency of a straight 
one. Messrs, Eisemann and Bowler mentioned cases 
where ropes had been discarded and belts substituted on 
account of expense. Mr. Roberts thought that with slow 
moving belts the atmosphere had but little to do with slip 
and resistance, but since the advent of the dynamo and a 
belt speed of over 6,000 ft. per minute this requires more 
study. A. H. PoRTER, Secretary. 


Engineers’ Club of Philadelphia.—Record of Busi- 
ness mecting, December 6th, 1890. President oA. W. 
Spangler in the chair; 35 members and 3 visitors present. 
The Secretary presented a lettter from Captain S. C. Mc- 
Corkle, accompanying the latest chart issued by the Coast 
Sur ev of the Territory of Alaska, mentioning it in con- 
nection with a proposed railway uniting Alaska and 

tussia by way of Behring Straits. Mr. John E. Codman 
presented notes on the rain fallin the vicinity of Phila- 
delphia, in 1889. He referred to the extraordinary storms 
which had prevailed during that year,and gave a detailed 
and interesting description of the automatic rain gauge 
which has been used by the Philadelphia Water Depart- 
ment, in order to determine the rain-fall with accuracy. 

Mr. Strickland L. Kneass presented a paper on the In- 
ternal Condition of an Elastic Fluid Daring Discharge 
through an Orifice. The theoretical conditions of discharge 
required to produce a maximum terminal veloc- 
ity were first considered, and after showing the 
application of the law of adiabadic expansion, thé 
action of the discharging jet was clearly shown 
by diagrams plotted from actual experiment. 
These indicated the relation of the expansion and veloc 
ity, to the forms of nozzles used, and showed the changes 
in shape requisite to produce the highest efficiency at 
different steam pressures. The experiments were de- 
scribed in detail, and consisted of observations taken 
from a brass tube 0.3 in. diameter, pierced by 7 small 
holes. Upon these were placed pressare gauges, and the 
tension of the steam was obtained at 7 different points 
of the tube; from this data was determined, and graphic- 
ally shown, the velocity of the steam at every point of 
expansion between initial and terminal pressure. The 
phenomena of discharge under some conditions were pe- 
culiaa ; one experiment showed an actual tension of the 
steam from 5 to7 lbs. below atmospheric pressure, even 
though the tube was discharging freely into the air. The 
paper closed with a description of a nozzle proportioned 
upon the theory of constant acceleration. The results ob- 
tained with this tube fully confirmed the truth of the 
theory, as the terminal velocity of discharge approached 
very close to the theoretical value. and indicated a 
higher efficiency than any other form of nozzle. There 
was some discussion by Prof. H. W. Spangler, Mr. Wil- 
fred Lewis, Mr. J. C. Trautwine, Jr., Dr. H. M. Chance 
and Mr. Howard Murphy. Mr. Wilfred Lewis presentcd 
a description of a new Feed Ratchet invented by him 
which he illustrated by a specimen of the same. There 
was some discussion by Mr. M. R. Muckle, Jr. 

HOWARD MuRpPHY, Secretary. 


American Society of Civil Engineers.—At the meet- 
ing on Dec. 17, Past President Gro. S. GREENE in the 
chair, the Secretary announced the death of Mr. W. B. 
KNIGHT, which was noted in ENGINFERING News, Dec. 
13. 

The paper of the evening was a very interesting and 
valuable one on “ Street Railway Track,” by Mr. T. G. 
GRIBBL*, Ass‘c. M. Inst. C. E. An abstract of this paper 
is given in another column The paper referred to the 
growth and increasing importance of street railways and 
the necessity for a good foundation anda good construc- 
tion of track; no timber should be employed. Various 
forms of English and American types of track were de- 
scribed and illustrated. In consequence of the small pro 
portion of the wearing part of the head to thatof the 
entire rail, a removabje head, made of hard steel, was 
recommended, The advantages of good construction in 
securing economy in renewals were referred to,and it was 
pointed out that municipal authorities should require 
such construction and see that it is carried out. Grooved 
rails were recommended for paved streets, and 
step rails for country roads. Mr. GRIBBLE presented 
models and drawings ofa type of track invented by him. 
It consists of two lines of box stringers, one under each 
rail; each stringer is packed with concrete, and rests 
upon a longitudinal bed of concrete. The rail is flat and 
very shallow, its vertical stiffness depending entirely 
upon the stringer and concrete. There are lugs on both 
the upper edges of the stringers; on one side the rai] fits 


under the lugs; on the other side keys of lead, mitis stee] 
or oak are driven between the lugs and the rail, forming 
a practically continuous fastening to the rail. A modi. 
fication of this track, with bridge rails carried on rolled 
iron stringers of approxima‘ely triangular section, was 
also suggested. In.regard to the generi] matter of street 
railways, Mr. GRIBBLE stated that if municipalities in 
America have erred on the side of leniency to corpora 
tions at their inception for the sake of progress, they have 
also known how to make up for it afterwards in rates and 
taxes. 

In the discussion, Mr. E. P. NORTH took exception to 
this latter remark; he thought thatif Mr. GRIBBLE would 
look into the matter he would find that street railway 


_ companies, especially in New York, did not as a rule pay 


any taxes. Mr. HUTCHINSON (a visitor, who had had con- 
siderable experience with street railways) queried 
whether the thin flat rails of the proposed form of track 
would be firm enough at the joints, where the worst of the 
pounding occurs; he believed the ordinary tee rail to pre- 
sent many advantages, even for street railways. Mr. E. 
E. R. TRATMAN presented sections of the girder rails for the 
Bread way and Third Ave. cable roads in New York, and 
the West End Street (Electric) Ry., in Boston (ENGINEER- 
ING News. Aug. 9 and Oct. 28, 1890); also of the flangeless 
tee rail, with grooved head, used on the Southampton 
(England) Tramways, and the Meakin compound rail 
with removable head, an improvement upon the old form 
of Meakir rai! described in the paper. He stated that on 
some lines in Edinburg and Aberdeen (Scotland) iron 
paving blocks are placed next the rail, alternately with 
the granite blocks; the object of this is to prevent the 
formation of ruts alongside the rail head by the wheels of 
ordinary vehicles. A plan proposed at Southampton for 
the same purpose was to insert steel plates in the joints 
of the paving blocks next the rails. A vote of thanks was 
tendered Mr. GRIBBLE for his interesting paper. 


New England Railroad Club.—At the meeting on 
Dec. 10, the discussion on “* Best Form and Application of 
Brake for the Driving Wheels of Locomotives”’ was 
opened by L. M. Butler (N. Y., P. & B.) He alluded to 
the desirability of having the brake so strong that there 
should be no possibility of fixtures dropping on the rail 
and throwing the wheels off the track. He objected 
to the steam brake, but commended the Eames vacuum 
for drivers and tenders. On eight-wheel locomotives he 
favored placing the brake shoes between the wheels; on 
moguls and consolidations a shoe on the front of every 
wheel seemed the best method. A paper was read by 
Jas.‘Howard, Manager of the Beais Ry. Brake Co., advo- 
cating the squeeze brake, because it produced less strain 
on the engine frame and running gear than a wedge or 
pull brake. He recommended the use of steam rather 
than air, so that the engineer might have a reserve to fall 
back on in case the ait brake proved inoperative. 

Mr. Pomeroy criticised Mr. Howard’s paper, claiming 
that the Beals brake had 284 parts, while the type in more 
common use has only 95 parts. Moreover, where the 
wheels are very close together it is impossible to get a 
brake shoe of sufficient wearing surface to be serviceable- 

Mr. Lauder said he wished the question had been broad- 
ened a little, so that the desirability of applying brakes to 
Jocomotives could have been discussed. He was doubtful 
at first about the desirability of applying brakes to the 
driving wheels; but they had worked so well that he was 
now a thorough advocate of the policy of applying brakes 
toevery wheel on the train, even to the engine truck 
wheels. Concerning the coupling of the driver with the 
train brake, Mr. Lauder confessed that he had suffered 
a change of heart since the Quincy accident. He formerly 
argued that there +: hould be a reserve of braking power in 
the train, and the driver brakes should be used only for 
emergency. That was all right in theory, but the result 
at Quincy, where an awful emergency came, showed that 
the driver brake was not applied. The engineer said he 
did not have time, and it probably is true; but the reason 
it was not applied was that a separate manipulation was 
necessary to apply it. Quite a number of Old Colony 
engines were equipped to apply the driver brake by throw- 
ing the train brake bandle farther round; but there is 
danger that even this will not be done, and to-day the old 
method is changed, and driver brakes are being coupled 
with the train brakes as fast as possible. Mr. Lauder said 
this was not only safer but more econumical, since the 
brake shoe acted as a tire dresser. 

Mr. Parks replied to Mr. Howard’s statements, con- 
tending that the claims for the Beals brake. that it gave 
agreater braking force, were incorrect. He showed also 
that the pressure of the steam in the engine cylinder ex- 
erted much greater strains on the frame and running 
gear than those due to the brake. There was no special 
objection to the squeeze brake, however, unless it was too 
complicated. 

Mr. Sinclair bad been a believer in the squeeze brake, 
but had never found any experience to support his theory. 
On the contrary, the worst types of wedge brake had not 
shown unusual wear of driving boxes. He favored em- 
— the coupling of the driver brake with the train 
brake. 

Mr. Adams thought a driving brake tended to.demoral- 
ize the brakemen on the train so that they wduld emash yp 
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the car§ in switching. ‘In order to save the cars we had 
better dispense with the driver brake.” 

At the meeting on Jan. 14 the subject for discussion 
will be: “* What constitutes a defect in a vertical plane 
coupler sufficient to condemn the coupler!” 


Engineering Association of the Southwest.— Reg- 
ular December meeting held at Birmingham, Ala., on 
Dec. 12. President John B. Atkinson in the chair, and 31 
members and guests present 

The proposed amendment to the constitution regarding 
the change of the name of the association, was carried by 
a vote of 37 to 7,and the association will, therefore, be 
called hereafter the “Engineering Association of the 
South.” Mr. A. V. Gude, of Atlanta, Ga., presented a 
paper on the Georgia Pacific R. R. Bridge over the Yazoo 
River, Miss. The point of special interest connected with 
the erection of the structure was the manner of construct- 
ing the pivot pier for the draw span. The sub-foundation 
was prepared by driving a large cluster of cypress piles 
and sawing them off at a uniform elevation, level with 
the bed of the river, by means of a subm: rged circular 
saw, thus preparing the top to receive the grillage. The 
grillage, which was octagonal in shape, was formed 
by three courses of timbers drift-bolted together 
somewhat larger than the outside dimensions of 
the pier which it was intended to receive. 
The grillage was floated into position over the sub-foun- 
dation, and confined by guide piles on each of the eight 
sides, and the ring of masonry forming the face of the 
pier was commenced thereon, leaving the interior hollow. 
As the grillage with its load sank, the ring of masonry 
was built higher, and the water which came through 
the ring was kept down by pumping to an extent which 
should permit the buoyancy of the water to support the 
pier. The pier was prevented from unequally settling 
by four vertical rods attached at their lower ends to the 
grillage and at their upper ends to cross timbers framed 
to the guide piles. As fast as the pier sank under the in- 
creased luad of masonry the nuts on the upper ends of these 
rods were slackened and permitted them to be drawn down 
by the weight of the masonry. They were not intended 
to support any portion of the weight of the pier, but were 
simply intended t> insure the vertical descent of the pier. 
After the grillage reached the pile foundation prepared 
for it, the interior of the pier was built up solid with 
masonry. In the discussion which followed Col. Jno. Mac- 
Leod, of Louisville, Ky., described a method somewhat 
similar employed by bim in securing the foundation of 
one of the bridges on the Chesapeake & Ohio R. R. in 
which case the pier was lowered by twelve vertical sus- 
pending rods 2% ins. in diameter which supported the 
entire weight of the masonry ring without any material 
assistance from the bouyancy of the water. In discussing 
the superstructure of the bridge Mr. Gude strongly aa- 
vocated the abolishment of pin-connected trusses up to 
150-ft. spans, recommending the use of plate girders up to 

75 ft. and riveted lattice girders from 75 to 150-ft. span. 
The second paper of the evening entitled ‘ The Profes- 
sional Status of Engineers, and the Etnical Relations 
which should Control their Business Relations with Each 
Other and with the Public,” was then presented by Mr. 
William G. Williamson, Montgomery, Ala. The paper 
was mainly directed to pointing out the abuses in the en- 
gineering profession, particularly such as discouraging 
young engineers by requiring them to compete with un- 
trained men, the practice of engineers knowingly under- 
bidding one another for professional engagements, and 
the practice on the part of engineers of undertaking pro- 
fessional work by contract for a stipulated sum. The 
writer urged the importance of union of ef- 
fort on the part of engineering societies look- 
ing to the adoption of measures by which 
the faults pointed out might be rectified and higher 
esprit du corps throughout the profession secured. In the 
discussion which followed Mr. Locke thought the 
law of the “Survival of the fittest,” the only efficient 
remedy, while Messrs. Dudley and Smith believed that 
the adoption of a schedule of minimum charges would be 
valuable in educating the profession and the public appre- 
ciation up to the legitimate value of engineering services. 
Mr. Carter thought the violations of professional courtesy 
and justice could best be remedied through an extension 
of personal acquaintanceship, among the members 
of the profession, and thought that the engi- 
neering organizations would thoroughly accomplish this. 
Capt. Cobb pointed out that no schedule if adopted could 
apply to engineers occupying salaried positions, who con- 
stituted a large number of the members of the profession, 
and Mr. Landreth thought the wide variation in the ratio 
of both the amount and character of the engineering 
services to the cost of the work on which it was expended 
would render difficult of adoption any schedule based on 
the percentage plan, such as is employed by architects, 
and further thought that the continued discussion on the 
violation of ordinary courtesy and justice, if maintained 
by the leading members of the profession and the en- 
gineering press, would ultimately result in an 
unwritten code of ethics which would be more efficient 
than any written code could be on account of the widely 
differing conditions controlling the transactions of busi- 
ness in the several branches of the profession. It was 
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generally conceded that a wide discussion by the several 
engineering organizations should be encouraged and 
secured before taking any formal action. Col. Mac- 
Leod’s suggestion that the matter be kept before the en- 
gineering societies and the engineering press, and be 
finally brought before the engineering congress in 18953, 
was accepted as the best manner of procedure. 

Mr. Carter of Birmingham announced for the local 
committee the programme for the excursion through the 
mineral dis' rict of Birmingham on the day following, after 
which the Association adjourned to meet on Jan. 9, 1891 
at Nashville, Tenn. Saturday, the 13th, was spent by the 
association in visiting the typical industries of the Bir- 
mingham mineral district. The train placed at the dis- 
posal of the local committee by the L. & N. R. R. left the 
Union station at 8:30 A. M., going first to Gate City, thence 
to the South Mountain iron ore beds, and thence to 
Bessemer, where a dinner had been prepared by the 
courtesy of the L. & N. officials. Messrs. J. H 
Adams and Ernst Prochaska, members of the association. 
together with Messrs. Gogin & Livingood, served as a local 
committee in explaining the industries of Bessemer, after 
which the train left, halting at Ensley, going thence to 
the Henderson Steel Works at North Birmingham, Ala. 
The process here employed is a modificat.on of the open 
hearth process in which magnesite is employed in the 
lining of the hearth. The product of these works had 
been seen before at the Bessemer Rolling Mills, which 
were rolling merchant bar and light weight steel rails of 
mild steel at a cost less than that at which wrveught iron 
could be used. During the return trip to Birmingham the 
association was called together by President Atkinson, 
and a vote of thanks was extended to the local committee 
and the officials of the L.& N. R. R., for the courtesies 
extended the association during the meeting. 

O. H. LANDRETH, Secretar 

New York Railroad Club.—At the meeting, on Dec. 
18, eight new members were elected. A paper on ‘“‘ Brake 
Rigging "’ was read by Mr. R. A. PARKE, of the Westing- 
house Brake Company, of which the following is an ab- 
stract: 

When the Westinghouse brake was first introduced in 
railway service the dimensions of the levers, rods and 
other connections were carefully determined to meet the 
strains of service. Since that time the weight of cars has 
been steadily increasing, necessitating an increase in the 
braking force applied to the train; but up to twoor 
three years ago the brake rigging in use was of practically 
the same dimensions as that used in tne early days of 
automatic brakes. \\V ith the old style of automatic brake 
the weakness of this gear was not especially noticeable ; 
but when the quick-acting brake was put in service 
the results were rather startling. No one who 
has not experimented, however, can realize 
how great is the lose in efficiency in the air 
brake from weak connections. When it was first pro 
posed to increase the size of the brake levers, rods and 
pins there was a general and honest protest on the part 
of railway mechanical officers against the use of what 
seemed to them a uselessly heavy and expensive gear. But 
in designing brake gear it must be borne in mind that 
the parts are not to be proportioned for strength alone, 
but must be so made as to be stiff and with ample wear- 
ing surfaces to avoid lost motion. A pin, for instance, 
must be made not only to stand the shearing strain that 
comes upon it, but of such a size as to offer a large sur- 

face for wear which, exposed to dust as it is, must neces- 
sarily be rapid. 

The stronger form of brake gear has now been gener- 
ally adopted, and with two or three exceptions the gear as 
originally designed is now ample to meet the strains 
upon it. One of these exceptions is the brake beam. 
Freight equipment has still almost universally the old 
wooden beam; and passenger equipment has generally 
the wooden beam with iron truss rods. Undoubtedly it is 
possible to so truss a wooden brake beam as to make 
it reasonably stiff; but as the trussing is ac- 

ually applied on wany brake beams, it _per- 
mits very considerable deflections before its 
full strength comes into play. In an experiment de- 
scribed, a 55,000-Ib. passenger car was equip; ed with wood- 
en brake beams 35 < 7% ins. at the center, trussed with 
round iron rods in the manner generally known as the 
Pallman style. The slack was all taken out by the hand 
brake, and the air brake was then applied. The deflection 
of each beam at the center was 11-32 in. This required a 
movement of the piston in the brake cylinder of 354 ins. 
The slack of the shoes was 3¢in., and it required 4 ins. 
travel of the brake cylinder to take up this. The actual 
travel when the brakes were? fully applied was 10 ins., 
showing 2% ins. travel due to stretch of rods, deflection 
of levers, and taking up lost motion. This left the piston 
only 2 ins. from the bottom of the cylinder, hence it is 
readily apparent that only 3-16 in. wear of the brake shoes 
would have brought the piston to the bottom of the cyl- 
inder. 

The next division of the subject for consideration is the 
application of the brakes; to secure the full effect of the 
train brake, it is necessary that the braking force be ap- 
piied to as heavy wheels as possible in the train. The 
omiasion of brakes from the driving wheels of engines 
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and from the middle wheel of 6-wheel trucks is a very 
general defect in brake eqhipment. The Westing 
house Company carefully investigates accidents claimed 
to be due to inefficient brake gear, or, as the news 
paper reporters frequently put it, “failure of the 
air brakes.” In a collision which happened a year or 
more ago, a passenger train, consisting of an engine and 
eight cars, ran into the rear of a standing train, killing 
and injuring several persons. Tnvestigation showed that 
all but one of the cars in the running train had 6-wheel 
trucks with no brake shoes on the middle wheel, and 
that the possible braking force was only 61 of what 
ought to have been. Had all the wheels on the cars 
been braked it is more than possible that the shock of 
collision would have been so reduced tbat all fatuiitic 
would have been avoided 

In a second “accident” some months ago two passenger 
trains collided on a crossing through one of them running 
6” ft past its proper stopping point. The train at fault 
had no driver brakes; and of the three cars on the train 
one had 6-wheel trucks. The engineer was at fauit in 
this case, having had but 4° Ibs. air pressure in his reset 
voir instead of 70; yet if the proper ‘proportion of the 
weight of the train had been braked, even this 
would probably not have caused a serious accident 

With the knowledge of brake gear and brake applica 
tions which the Westinghouse Company has gained from 
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the investigation of accidents and the reports of their in 
spectors, they are of the opinion that a majcrity of all 
passenger trains in the United States, if required to make 
a quick stop to avoid accident, would run from 25% to 75 
further before stopping than they would if supplied with 
good brake gear. 

In this connection it should be said that the prac ‘ 
cannot be too strongly commended of connecting the 
driver brake to the same handle as the train brake, and 
using it for ordinary zervice stops. With the tire dress 
ing shoe this is a benefit to the locomotive instead of an 
injury;and much move important, the driver brake 
sure then to be employed in an emergency. The fallac 
of the idea that the driver brake should only be used 
when the emergency comes has been proven by many it 
stances of the failure to use it when the need wa 
greatest. 

Finally is to be considered the care of the brake appara 
tus. The Westinghouse Company has never claimed 
that its apparatus did not require attention and proper 
care, the same as any moving mechanical device; and it 
j8 @ source of constant astonishment to see what ill-usaxg 
and neglect the apparatus does stand without being 
damaged. Even the simple matter of taking up the slack 
as the brake shoes wear is often neglected by careless cat 
inspectors. with the result that the piston soon bottom 
on the cylinder and the brake cannot work. A 
vicious custom which has prevailed on some roads 
is to cut out some of the cars of a train and run them 
without the brake applied. A striking insta-ce of the 
possible results of such a practice occurred last winter in 
western New, York, when the rear cars of a train were cut 
out because a brake coupling pulled off. Soon afterward 
the train broke in two and the rear section, willfully 
robbed of its automatic braking power. ran into the 
forward section, causing many deaths and injuries. 

In this connection another accident may be referred to 
as an illustration of how the air brake has to take blame 
which does not belong to it. A recent rear collision on 
the Erie, was described in the New York Herald of Nov 
29 as being due to the failure of the air brakes to go on 
when the engineer applied them. Investigation showed 
that in taking the engine out of the roundhouse the train 
pipe coupling at the rear of the tender was knocked off: 
the engineer would not take the trouble to have the de- 
fect remedied, but drove a wooden plug into the end of 
the pipe. When he tried to apply the brake it was not at 
all strange that the train did not stop. 

The extent to which ‘the delicate mechanism of th« 
brake will endure neglect is astonishing. and the neglect! 
with which it is treated is not less astonishing. Not long 
ago the Westinghouse Company had a request from a 
master mechanic to send an engincer to see what was the 
matter with the brakes on his cars. When the engineer 
came the master mechanic informed him the he didn’t see 
what could be the matter with the brakes. They had 
used them for nine years and nobody hat ever touched 
them or looked into them, and why there should be any 
trouble with them now was a puzzle to him. 

Fortunately a marked improvement has taken place on 
most ruads of late years in this respect; and brake appa 
ratus now receives better care than formerly. 

There is one other cause to which a large proportion of 
improper working of brakes must be ascribed, and this is 
the bad practices of engineers. Of late the Westinghorse 
Company has spent much time and expense trying to 
teach these men the proper methods of handling train 
brakes; but it is hard to teach old dogs new tricks. It 
seems as if a new generation of engineers must grow up 
before proper handling of the brake can be secured. 

At the meeting of the club on Jan. Ida paper is to be 
presented by Samuel Forshay, on the English Com 
pound Locomotive on the Pennsylvania R. R., and one by 
A. E. Mitchell on a subject to be anrounced. 
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COMING TECHNICAL MEETINGS, 


Denver Society of Civil Engineers. Next moeting, Dee, 
24, Seey,, Geo. H, Angell, 


towa Civil Engineers’ and Surveyors’ Society. 
Annual meeting, Deo, 40, at Des Moines, Seey,, Seth Dean, 


Glenwood 

Association of Civil Engineers of Dallas. Next moet 
lug, Jan Heey,, BE. Ky Smoot 

Engineers’ Club of Philadeiphia.— Next meeting, 
Jan, A Seey., Howard Murphy, 1142 Girard St, 


Civil Engineers’ Society of St. Paul. Next mooting, 
Tan, 5, Beey,, G, L, Wilson, 


Western Scolety of Engineers. —Noext meeting, Jan 
6, Seoy,, J, W. Weston, 280 La Salle 8t,, Chicago 
Engineers’ Ciub of St. Loule.-Next meeting, Jan, 
Seoy,, W. UH, Bryan, 80 South Tth St, 
American Soolety of Civil Engineers. Next meeting, 
Jan, 7, Seoy., John Bogart, 127 BE, 88d &t,, New York, 
Engineering Association of the Southwest.— Next 


theoeting, Jan, 


Nashville, Tenn 
Technical Society of the Pacific Coast. Next meet 
jug Jan, Seey., O, von Geldern, 405 California St,, San Franciso 


Civil Engineera’ Club of Cleveland.—Next meeting, 
jan, 18. Beey., A. H, Porter, 0 Euclid Ave 

New Engiand Rallroad Club.-—Next imeeting, dan, 4 
Seouy,, FM, Ourtha, 

Civil Engineers’ Association of Kansas.—Next meet 
ing, Jan, 14, Reoy,, J, C, Herring, Wiehita, Kan, 

Southern and Southwestern Raliway C'ub.~ Next 
meeting Jan, 15, at Atlanta, Ga, Seoy,, W. 1, Marshall, Rookery, 
Chicago, 

New York Ralliway Club. Next meeting, dan, 14, Reoma, 
Gilsey House Seey,, H, G, Prout, 

Engineers’ Club of Cincinnati. Next meeting, Jan 
1. Secy,, J. FL Wilson, 

Northwest Raliroad Club.—Neat meeting, dan, 16, 
Seoy,, HP, Rebinsen, St, Paul, Minn 

Western Raliway Club. Next meeting, Jan. 20, Rooma, 
Phentx Butlding, Chieage, Seey., W, D. Crosman, 816 Rookery 
Bide, 

Engineers’ Society of Western Pennsylvania. Next 
meeting, Jan. 20. Seey., 8, M, Wickersham, Pittabarg, Pa, 

Boston Society of Civil Engineers. Next meeting, 
tan, 21, Seey,, 8. EK, Tinkham 


in the abstract of Mr, CHANUTE’S lecture on 
* published m our 
13, we unintentionally omitted to 
viveere lit for the original report of this lecture to 
our bright contemporary, The Polytechnic, of 


‘The Preservation of Timber,’ 


issne of Dec, 


S, Seey,, Olin H, Landreth, Vanderbilt University, 


Troy, N. Y. We especially regret this seeming 
discourtesy, as we since learn that the editors of 
the journal mentioned had the enterprise to take 
the only stenographic report of the lecture, which 
was delivered off-hand to the students and not 
read, as is usually the case 


oman: — 


THe course of instruction m most of our tech» 
nical schools is, to our thinking, gravely defective 
in one important detail, which is yet so easily cor- 
rected that it seems a pity to handicap graduates 
in the serious work of life by neglecting it, as 
A large part of 
the mathematical and instrumental work in col- 
leges is done with much more precision than is 
usually necessary in actual work, in order to 
inculcate habits of accuracy and a knowledge 
of its methods; which is well, But is sufti- 
cient care, taken to practically familiarize the 
students with a/l methods of doing work, so that 


many of them are handicapped, 


they may be able to make an intelligent choice 
for the purpose in hand, and not be always 
tied fast to the longer and more laborious one, 
as the only one they are really familiar with’ 
We think not. The slide rule, for example, is 
an instrument with which every engineer should 
be: familiar. It i& sufficiently accurate for use 
in a large proportion of practical engineering 
computations, and is an immense convenience 
for them, as we can testify from many years’ ex- 
perience, Therefore, its ure should be thoroughly 
taught in every engineering school, as faithfully 
and carefully as the use of logarithms, and not 
merely by having the students work out a few ex- 
amples on it once or twice, Uf thoroughly learned 
in youth, its use could hardly be forgotten 
in a lifetime, but if not learned then it is little 
likely to be learned at all, The article which 
appears in another column will illustrate how 
wide are its applications, and the process of using 
it isso rapid that but little time is needed to per 
form an immense number of computations by it 
during a four years’ course, while these computa- 
tions would not only make the alide-rule familiar 
but also fix upon the mind a great variety of ele- 
mentary engineering formulas which are now 
merely studied and not mastered, The same is 
true of graphical methods for computing earthwork , 
for example, These are much more precise than 
the fieldwork really warrants, while they save fully 
nine-tenths of the labor, It is well that students 
should be taught to compute quantities precisely 
with indefinite decimals; but when this is the only 
way thoroughly taught the students tend to become 
mere ciphering machines, whose idea of good 
work is unlimited decimals, such aa were satirized 
in the quotation we published last week, 
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WE especially commend to the attention of our 
readers the record of some very extensive new ex- 
periments on the effect of salt water on cement 
which appears in another column, The experi- 
ments are by far the most complete of any 
ever made on the effect of salt water in cement, 
The results are now made public for the first time, 
and are somewhat revolutionary in their tendency, 
since they appear to show conclusively that, in- 
stead of being harmful, neutral, or variable in its 
effect on cement, as we must conclude from the 
average of past records on the subject, salt water 
is positively beneficial to the strength of all 
cements, one or two special brands of minor im- 
portance excepted. The added strength appears 
to be as much as 20 per cent, for Portland cement, 
and 10 per cent. for Rosendale and other natural 
cements, and these results are the averages of 
such an immense number of tests that there seems 
little ground for disputing them; for all prior 
tests in this particular field bave been on so com- 
paratively limited a scale that they are entitled to 
but little weight in comparisoa. It will certainly 
be a great boon to engineers working along the sea- 


coast if they can use salt water by preférence, 
instead of avoiding its use with more or less 
care, as has been and is the custom, In fact, if 
these results should be fully established in the 
confidence of engineers, salt would very likely be 
added to coment mortar on important works not 
adjacent to sea water 


— * —_ 


PERHAPS it may serve a useful purpose if we 
explain how these interesting records came into 
our possession, in view of a statement contained 
in a circular relating to the Am, Soe, OC, E, election, 
which has just reached us, and which appears to be 
put forward asan explanation of the increasing fre 
queney with which such records are contributed to 
this or other engineering journals instead of to the 
Transactions of engineering societies, The state 
ment is: 

“We [the Am, Soo, C. K.] do net receive many papers 
that would naturally come to us on account of the com 
petition of the various engineering journals, which pay 


more or Jess liberally for the contributions which are fur 
nished to them for publication,” 


This explanation is hardly sound, We do pay 
‘more or less liberally” for many such articles, it 
is true, but for many we do not, For practically 
none is payment demanded before or after fur 
nishing the article, and for practically none, we 
are quite certain, is the channel chosen for publi 
cation seriously affected by such payments, The 
deciding motives in almost every instance, as 
nearly as we can judge, are (1) that we take some 
pains to ask for such matter when we know it is 


‘about to be forthcoming, (2) that we publish it 


promptly, instead of delaying it for months or 
years, (8) that we take some pains to publish it 
effectively and supplement any gaps, (4) that it 
reaches from ten to twenty times as many actual 
readers, Thus, in the case in question, a subscriber 
volunteered te us the information that a new and 
useful cement testing clip was in use by such and 
such persons; we wrote to find out about it; then 
learned that the clip was being used in some new 
and striking experiments; asked for the results of 
these also; were readily promised them, and now 
publish them, without having paid or promised to 
pay a single dollar for them, They were furnished 
tous, as we fully believe, solely in the true scien- 
tific spirit of making valuable scientific facts as 
widely and as promptly known as possible, 


ee 


SINCE our last issue, the status of the Am, Soc, 
C. E, election contest has been changed by the 
withdrawal of Mr. WALTER Katré as a candidate 
for vice-president, in favor of Mr, A. Fre.ey, leav- 
ing him the only remaining and unopposed candi- 
date for re-election to that office, and narrowing 
the contest down to the three offices of secretary, 
treasurer and one resident directorship ; Messrs, 
TRAUTWINE, BOLLER and CHILDS standing opposed 
to Messrs, COLLINGWOOD, BoGart and Brusn, 

Mr. Cuas, B, Brusn, of the latter ticket, has 
issued this week a personal circular to all mem- 
bers, consenting to serve as director if elected, and 
explaining why he approves of the past manage- 
ment and policy of the Society, and why he thinks 
those on the ticket with him should be elected, In 
regard to the office of secretary he makes the fol- 
lowing remarks ; 


The Secretary is our only paid officer, He alone can be 
ita executive officer, The immense amount of detail 
work now devolving upon bim cannot be estimated by 
those not acquainted with the facts, As the Society hag 
grown his work bas increased, and new methods have 
been and will have to be from time to time adopted, The 
time the president or any other officer can spare from his 
busy life and give to the management of its affairs is too 
limited to be of any practical valne, exoept for gener)! 
supervision, We must have concentrated responaibility 
if our Society is to succeed, : 

Our Secretary for the last thirteen years has devoted 
his time and talents to make the Society what it now i». 
He has never received directly or indirectly any recom 
pense therefor, oxcept his salary, and that is tog amali to 
be worthy of serious consideration, , 

{ft the Society desires a new Secretary, surely an en 

deavor should be msde first to seouge the new man from 
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our own ranks. The honor, if it is an honor, should be 
conferred, if practicable, on an engineer of experience and 
recognized reputation who can properly represent us, 
wh» is familiar with the operation of our Society, who 
has worked with and among us, and who has personally 
and professionally our confidence and respect. 

The salary of the secretary in recent years has 
been 33,(00 per year in cash, free house-rent, gas, 
attendance, etc., worth, perhaps, $1,500 more, if 
bought and paid for at market rates, and the privi- 
lege to engage freely in outside practice, and accept 
other salaried positions. 


a 





To comply with the constitutional scruples of 
some members, who feel that a candidate for secre- 
tary must, while a candidate, be a resident mem- 
ber to be constitutionally eligible, Mr. Joun C. 
TRAUTWINE, Jr., has become such, as explained in 
the following letter : 

STAMFORD, Conn., Dec. 16, 1890. 
To THE BOARD OF DIRECTION OF THE AMERICAN SOCIETY 
oF CIVIL ENGINEERS, 

GENTLEMEN: Inasmuch as the opinion has been ex- 
pressed by some that under the Society's constitution, 
candidates for its secretaryship should reside within fifty 
miles of the post-office of New York, I have (in order to 
meet any technical questions that might arise on that 
score) takén up my residence in Stamford, Conn., distant 
33.48 miles from New York City by rail, with the intention 
of residing there during my candidacy. 

If elected, I shall of course remove at once to New York 
City, and reside in that city, or in its immediate vicinity. 
during my term of office. If not elected. I shall probably 
resume my residence in Philadelphia shortly after the 
election. Very respec' fully, 

Joun C. TRAUTWINE, Jr. 

Neither Chicago nor any other city can hope to 
rival New York while candidates for the 
above office are obliged to live in or near it to be 
eligible. As New Yorkers, we rejoice in this : as 
patriots, it strikes us as a little one-sided, 


Accidents to Railway Employees. 


Until the appearance of the last report of the 
Interstate Commerce Commission no means existed 
for even approximately estimating the absolute or 
comparative loss of life and limb on American 
railways. We have already (June 7, Aug. 23. 
1890) reviewed at some length the main facts given 
in the report, and compared them with the similar 
returns for the British railways, but some later 
British statistics make possible more complete 
comparisons as to accidents to employees, not par- 
ticularly gratifying to American pride for the 
most part, for it is plain that we excel in economy 
rather than safety of transit, but all the more 
worth studying. 

The number of employees killed and injured in 
Great Britain in each year since 1874 is shown in 
the following table, to which we add the number 
per million train miles in each year since 1878, 
and all the comparable records for the United 
States which it is as yet possible to compile. 


No. of employees. 





Proportion of accidents to 
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The showing for the British railways must cer- 
tainly be admitted to be a most creditable one. ' 
the brief space of 16 years the chance of an em- 
ployee being killed has been diminished much more 
than one-half; nearly two-thirds. The chance of 
his being injured has diminished less upon the face 
of the returns, but this is probably in good part due 
to greater exactitude in reporting injuries, since 
the ratio of injuries to deaths has been apparently 
rapidiv increasing, while it is probably about con- 
stant in fact. This well-known difference in de- 
termining what is an injury (worthy of report- 
ing as such) makes all comparison of any statistics 
of injuries more or less dubious, while the com 
parative numbers of deaths reported are not open 
to such suspicion. 

Our deaths due to falling from trains are nearly 
seven times as numerous as the British, and in- 
juries from the same cause nearly twice as numer- 
ous, as is but natural from the fact that our 
freight trainmen run all over the tops of the trains 
in handling the brakes, whereas on the British 
railways there are no brakes for use on the open 
road except on the *‘ brake van.” which serves as 
a caboose. This last feature of our railway service 
is about to disappear with the general use of auto- 
matic brakes on freight trains, and with them and 
automatic couplers will disappear the causes for 
nearly half of the present deaths to employees, 
among which are the deaths from overhead ob- 
structions, which are more fatal here than abroad, 
(though overhead bridges are of much rarer occur- 
rence), because of the presence of employees on top 
of the trains. 

The accidents to employees at highway cross- 
ings and stations are comparatively rare in both 
countries, and not so much more frequent here as 
might be expected. The only remaining class is 
the large miscellaneous one which includes those 
employees killed while walking on the track, 

working about engines, etc., which is of almost 
exactly the same size per 1,000,000 train miles in 
both countries. ; 

The net result is that our proportionate excess 
of employees killed is due entirely to an excess in 
two classes, those killed by falling from the trains 
and those killed in train accidents Bring our 
deaths from this cause down to the British propor- 
tion, and the total per 1,000,000 train miles will be 
the same. 

As to the proportion of employee deaths to the 
total deaths, we have the following facts: 


Total No. Killed. Pass. Empl. Other. Total, 
British (mean of 1888-9"). é 145 415 430 gyn 
American, 1889... b nid asta. de a? as a — 

alo Dias cage <aoh 7 f 3. 00.0 
Percent. of total} ‘qn | "53 339 608 100.0 
Ratio pass. tof Br ............. lto 2.86 

emp. Dis és codices lto 6,37 


*The mean of 1588 and 1889 is used for the British rail- 
ways because a single very severe accident in i889(on the 
Great Northern of freland) caused 78 deaths and 260 in- 
juries, and abnormally increased the total of passenger 
casualties. Even the average of 1888and 1889 still leaves 
the total of these casualties abnormally great. 


BRITISH ACCIDENTS TO RAILWAY EMPLOYEES IN GREAT BRITAIN SINCE 1874. 


Train miles . Per 1,090,000 train miles. 





YEAR. whole number employed. 1 = 1,000,000 __ ey ret 
Killed. Injured. K'llea. Injured, Killed. Injured. 
a itcs ie. oes 788 2,815 1 in 320 lin 89 Ghee ox; 
EES 765 2.618 1 “36 1“ 70 ‘sae bude 
| Ee 675 2,600 - 1 “386 1 “100 oye shes 
Wreesdcinescs #42 2,163 1 “414 1 “3 wei ld dakiais 
Mes asiceeeys 544 2,003 1 * 500 7. oe wane otis ar 
A ee 452 i 1,954 1 “619 1 “143 225.8 2.00 8.65 
ica cdes Vee 546 2,080 1 * SS 1 “139 241.0 2.27 8.64 
CN eaakes vats 521 2,446 1 * 576 1 “123 248.5 2.09 9.85 
Sse iS es 553 2,576 1 “570 | ie 258.0 2.4 10.00 
Regu sh cai 554 | 480 1 “596 1 “ 134 268.9 2.07 9.17 
DDAtsaedcoees 546 } 2,319 1 “64 ye 272.8 2.00 | 8.50 
Diniieoc esac 451 | 2,117 1 “768 t. +e 74.9 1.64 7.69 
Sbteck< ie n0t 425 2.010 1 “815 1 “172 277.1 1.53 7.24 
. 2 422 | 2,075 1 “ 821 on \ 282.9 1.49 | 7.33 
Bis acen sane 396 ! 2,193 1 “874 ; 291.2 1.3 7.52 
peers 435 2,749 1 “79 1 “125 303.1 1.44 9.15 
Total No. British railway employees, 1889, 346,46. 
UNITED STATES (Total No. employees, 1889, 704,743.) 
| 
Se 2,070 GO wilh: «4 cerien- aki 688.8 3.01 29.2 
ee 1,972 20,028 1 in 357 1 in 35 73.8 2.72 27.4 
Reemeeee 


ore - ——— = — 








The injuries stand as follows: 


Total No. Injured Pass. Empl. Other. Total 
British (mean of 1888-9) 1,618 2,481 232 4,331 
American, 1889. 2.146 20,028 4.135 26,309 

Dia, eee a eibcewies 37.3 57.4 5.3 100.0 
Per cent. of total 1 am 8.2 76.1 L.7 | 100.0 
Ratio pass. to j Br lto 133 

emp. ‘(Am Ito 933 
; Pass. Total 
Train miles j British, mean of [888-9 158,272 2971). 


1= 1,009 1 American, 1889 (Int. C. rept.) 277.241 d60,.44) 

The casualties to *‘other” persons than passen 
gers and employees are greatly more numerous im 
this country, as is but natural from the fact that 
we have many grade crossings and permit practi 
cally unlimited trespassing by any one who wishes 
to walk upon the track. There are only a few 
hundred miles of track in this country on which 
any great effort is made to exclude trespasses of 
this kind. his is made necessary by our different 
conditions, and is hardly a reproach to us. Simil 
arly, it is but natural that we should have a larger 
proportion of employees injured for several rea 
sons, among which are that ourcars and trains are 
much heavier, and brakemen are traveling all 
over our trains in motion engaged in handling the 
brakes. The deaths from these causes will largely 
be done away with, as soon as automatic brakes 
and couplers vecome universal, as they will ina 
few vears more, and in any case the loss of life 
from these causes is not entirely to our discredit. 

But in one respect we fear we must own inferi 
ority; we have many more train accidents in pro 
portion to traffic; both collisions and derailments. 
As respects collisions, our disadvantage is easily 
explained by the fact that our railways are still 
operated mainly by the treacherous train orde1 
system, while practically the whole British rail- 
way system is operated under the block system, as 
ours must be ere long. We manage to get a high 
degree of safety for passengers as it is, but not 
what we might have without greatly more ex 
pense. 

As respects derailments, the case is not so clear. 
‘hat there isa difference is strikingly shown by 
the fact that every railway on this continent, even 
those operated under the block system and having 
track to all appearance as perfect as any in the 
world, is provided with elaborate wrecking plant, 
and has not infrequent occasion to use it in ** un- 
explained” and other derailments, which are 
chiefly among freight trains. In England a set of 
cars, provided with crane, tools, ropes, etc., is kept 
by most of the principal lines, ready for the use 
of the “‘ breaddown” gang. In case of a serious 
accident this train is sent for, and other plant 
improvised, but the men sometimes make rather 
bungling work with it, compared with the expert 
crews who handle such affairs in this country. 
But, then, they do not have the occasion nor the 
practice to become experts. 

The confrast suggests the query whether this 
unpleasant difference, for which no other explana- 
tion seems possible, may not result in part from 
the fact that the English four-wheeled railway 
vehicle is propelled by = tractive force applied im 
front, while the American four-wheeled vehicle 
(the truck) is propelled by a pushing force applied 
at its center. It appears to us quite possible that 
this really makes a decided difference in tendency 
to derailment, and, if so, here is a direction for 
some careful experiments; for it is not an inevit- 
able condition that car trucks shall be propelled 
from their center. . The load must rest there, but 
the load might still rest on the center and the pro- 
pelling force be applied from in front, if any ade- 
quate motive were shown for so doing. 

To see wherein lies the mechanical difference. 
let us take a common four-wheeled wagon, fix the 
front axle parallel with the rear, remove the 
shafts, put a pin in the center of the body, mid- 
way between the axles and the wheels, connect a 
string if such vehicles at considerable distances 
apart by a traction rope, hitch a team of horses to 
the front end of this rope and start down some 
narrow street, The curbs of such a street would 


ee 


nee wee = 


OE LOL CY TES TED LO Re 


; 
} 


Se STK. 


A e 


| 


554 





KNGINEERING NEWS. 





December 20, 1890 





then represent the rails, and perform the office of 
the flange. It will be see. at once they would be 
be likely to have pretty constant occasion to ex- 
ercise their office, and that occasionally some 
wheel might well ‘‘jump the track” and climb 
upon the sidewalk, especially at high speed. 

Now take the same vehicles, with axles still 
fixed; let the wagon bodies project pretty well, 
front and back, and tie the bodies pretty closely 
together, front to back, by a mere hinge-joint of 
rope. Hitch on the team as before, and again 
start down the street. The wagons will still not 
track” perfectly, beyond doubt, as they would if 
hitched by the pole with a moveable front axle; 
but will they or will they not, track better than 
before? We apprehend that they will track mate- 
rially better than before; and if so the question and 
answer explains in part why we should have more 
derailments in this country, and thus opens up an 
important field for investigation. 

Comparing the American with the British re- 
cords of violent deaths among employees it will be 
seen that we stand now just about where the 
British railways stood in 1874-6, or 15 years ago, a 
record which, all things considered, is fairly credit- 
able to us, when we consider that a much larger 
proportion of employees there than here are en 
gaged in clerical and station service which is not 
specially dangerous. Abstracting the figures given 
in more detail in our issue of Aug. 23, the distribu- 
tion and percentage of railway employees in the 
two countries stand as follows: 


Great Britain United States. 


Kind of Employees. 


, , Per s Per 
No. pa 1001. No. P.-C. 109m. 
. 
Gen. office, station 47,974 13.8 242 107,764 15.2 70 
Trainmen..... ..., 41,038 118 206138323 19.6 91 
Shopinen 940 16.2 282134417 19.1 87 
Trackmen . 135,123 39.0 683 203,984 29.0 133 
Miscellaneous.......| 66,351 19.2  335/120,255 17.1 78 
Total. ... .. » 346,426 , 100.0 


1,748(704,748 100.0 449 


The men most exposed to injury are certainly 
the trainmen, as is forcibly brought out by the 
last Interstate Commerce report,which shows that 
about 60 per cent. of both the deaths and injuries 
occur among this class, which numbers only 19.6 
per cent. of the total employees in the United 
States, and only 11.8 per cent. in Great 
Britain. Assuming that only 50 per cent. of the 
deaths and injuries of British employees are among 
trainmen, 4ve have the following comparative 
statement of their chances of deaths and injuries : 


Great United 

Britain. States. 

Total number of trainmen..... 41,088 138,323 
T otal c asualti ies to trainmen ~deaths 217 1,179 
pecsnes: 1,385 -« 11,301 

Proportion of deaths......... -lin 189 lin 117 
Sere eee Lin 29.7 lin 12.3 

“ death or injury.... .... 1 in 25.6 Lin 11.1 


This is a bad showing indeed for both countries, 
of the risks of employment in train service, but as 
a rule, it would appear as if railway service were 
about twice as dangerous to the employee here as 
in England, while extremely dangerous there. 

The second part of the larger table above, show- 
ing the deaths and injuries per 1,600,000 train 
miles, nay be claimed to be the fairer basis of 
comparison, but that also has about the same tale 
to tell: American railway service is nearly twice as 
dangerous to the employees as British railway ser- 
vice is, assuming the train mile to be an equal and 
correct measure: This it hardly is, because the 
American train is so much heavier, necessitating 
so much more switching and employees per train. 
But even making a reasonable allowance for this 
American railway service is still distinctly more 
dangerous, standing about where the British ser- 
vice did 15 or 20 years ago. 

If we look for the causes of this fact we may 
find some of them very readily in the accompany- 
ing abstract of the Jeading reported causes for the 


accidents to persons, which we have so far consid- 
ered only in gross. 


AMERICAN ANU BRITISH ACCIDENTS TO EMPLOYEES, BY 
CAUSES. 


U. 8. British, ‘Per 1,000,000 train 





1889. 1889. | mniles, 
Cause — Acci- < | 
ent. s 5 | 

3 z =| & | v.s. |British. 

= 215/29) 

a); 8 iM & 
Train accidents... 481 2.491 4 117 0.68 3.530 01:0.39 
Coupling cars....... 300 6,757, 127 1,521 |0.42,  9.54'0.42:5.02 
Falling fromtrains 493; 2,011) 33 535 0.70 2.83,0.111.76 


Overhead obstruc- 
Se 6 «296 «13 
At highway cross- 


300.09 0.42,0.04 0.10 


ings.. Kea 21 45 3 10.03 0060.01. 
At stations........ 70, 699 21) 154 0.10 0 99,9.070.51 
Other, killed on 
track, ete....... 589) 7,729: 234, 411 0.76 10.94.0.77 1.35 
Totals . 1,972 20,028 435 2,769 2. 78 28.31'1.43'9.13 


~—_ 





Train mileage, 1 
1,000,000. ........ 706.3 303.1 


U.S, train mileage estimated between Poor and Int. 
Comm. rept. 

It will be seen from this table that the casualties 
to employees from train accidents appear to be 
greatly more frequent on American than on Brit- 
ish railways. Only 1 to 2 per cent. of the em- 
ployees killed on British railways are killed in 
train accidents. About a quarter of those killed 
on American railways appear to be killed in them. 
As we have previously noted, however, there ap- 
pear to have been some serious imperfections in 
the American classification, apparently consisting 


in numerous accidents from trains being . classed ; 


in as accidents to trains, or ‘* train accidents.” A 
strong proof of this is that 588 ‘‘ other” persons 
(other than passengers or employees) are reported 
to have been killed by *‘‘ train accidents,” which 
seems improbable. 

Still, by as much as the comparison is made un- 
favorable to us in respect to train accidents, it is 
made more favorable in regard to other items, and 
in no one item do our American roads show to so 
much advantage as to be able to stand much addi- 
tion to their total. In coupling cars there is an 
identical ratio of deaths, 0.42 per 1,000,000 train 
miles, but our reported injuries are nearly twice as 
numerous per 1,000,000 miles as the British. 


CORRESPONDENCE. 
Railways in Siam. 


‘TO THE EDITOR OF ENGINEERING NEWS : 

Str: The advertisement which appears in your paper 
calling for proposals to build a railway in Siam reminds 
me that I have had in years past some conversations 
concerning possible railways in that country with a 
friend who was the first white man to reach the town or 
city of Korat. Ifany American contractors wish to make 
proposals for constructing the contemplated road, you 
may give them my address (as per inclosed card) and I 
will put them into communication with my friend, who 
can give them valuable information concerning Siam and 
the route of the proposed road. P; 


Panel Concentrations Due to Engine Loads. 





WILMINGTON, Del., Dec 

To THE EDITOR OF ENGINEERING NEWS: 
Sir: Referring to the communication in your issue of 
the 13th inst., from a correspondent who, modestly 
enough, signs himself “‘D,” it is true that he arrives at his 
result by a somewhat more direct method than that em- 
ployed by Mr, SZLapKa. His claims to greater simplicity 
in the final equation, however, are apparently less well 
founded. He makes use of a slightly changed notation 


and writes R, for 1h, otherwise the results are precise- 


». 16, 1890. 


ly the same. 

Except in the calculation of bridges on curves and in 
designing draw spans by the method of actual concentra- 
tions, the occasion seldom arises for determining the re- 
actions at successive panel points. For all such cases, 
however, the formulas suggested by Mr. SZLAPKA will 
be found very convenient. While they are based on ele- 
mentary principles, as your correspondent “D” has rightly 
pointed out, this application of the moment diagram is by 
no means ag generally known and made use of, as he 
would have it inferred. In his enthusiasm as a critic. 
‘*D” allows himself to somewhat overstep the bounds of 
professional courtesy, in casting disparaging reflections 
on the yalue of Mr. SzLarKa's contribytion, which ap- 


pear to be as unwarranted as they are unfair. Mr, 
SziapKa is himself an engineer of long experience and of 
the highest professional attainments. Itisin justice to 
the latter that I am prompted to make these comments. 


EpGAaR MARBURG, 
Asst. Engr. Edge Moor Bridge Works 


Bridge Accident at Kansas City. 


Kansas City, Dec. 12, 1890. 
To THE EDITOR OF ENGINEERING NEWS : 

Sir: A thorough investigation of the cause of the acci- 
dent to our Kaw River bridge at this place, shows that the 
combination truss sustained practically no injury, and 
that it was in all of its parts sufficient for the uses in- 
tended, and with the factor of safety of very nearly three. 
The accident was due to the giving way of the gib plate 
on which the floor beam rested. This released one end of 
the floor beam, and under the strain put upon it broke off 
at the other end. The brace bars with which the broken 
floor beam was connected forced another floor beam from 
its position and this precipitated the train. The gib plate 
which broke was 5¢-in., though it was supported by hang- 
ers 14 ins. square. This, the superintendent of the Mis- 
souri Valley Bridge Co. advises us, was amply sufficient, 
but unfortunately the bridge builders had overlooked the 
fact that it was necessary that they should be so drilled 
and suspended as to throw the strain at right angles with 
the grain ofthe metal. The resu‘t was that the load was 
carried longitudinally with the grain, and, of course, in 
its weakest position. The accident is due to this fact. 

After the bridge was erected the defect. being latent, 
could not be discovered by an ordinary or extraordinary 
inspection. We have had all the gib plates on the several 
spans of tnis bridge taken out, aud replaced with others, 
in which care has been taken to provide against defects in 
hanging, and which are lin. in thickness. Though not 
deemed necessary, we are also fortifying al! the floor 
beams. Very respectfully, 

NEWMAN Eps, Receiver, K. C., W. & N. W. R. R. 

[This bridge accident was referred to in our issue 
of Nov. 22, p. 453; and in our issue of Nov. 29, p. 488, 
was given a full description, with illustration of the 
floor beam yn ENG. NEws.] 


Wave Pressure on Exposed Structures. 


WASHINGTON, D. C., Dec. 11, 1890. 
To PHE EDITOR OF ENGINEERING NEWS: 

Sir: Referring to my article on *“‘ Wave Pressure on 
Exposed Structures ” in ENGINEE®ING NEws of Nov. 15, I 
am led by the article “ The Stability of Light: Houses,” 
written by Mr. Ewa.p Scumirt, C. E., of this city, to an 
exhaustive reconsideration of my statement in regard to 
the stability of the Diamond Shoal light-house, with the 
following results: 

Under the conditions assumed with tompressible soil, 
the action of the wind and waves would subject the base 
to a maximum pressure of 19.53 tons per square foot. The 
loaded surface of the base would be reducéd to 1,980 sq. 
ft., as the position of the neutral axis of the base circle 
would be 16.57 ft. from the center If the action of the 
wind and waves would be about 2.4 times as great, the 
maximum pressure on the base would be 48.8 tons per 
square foot, the area under compression 1,506 sq. ft.; and 
as, in both cases, the resultant of the exterior forces 
passes through the base at a point outside of its core, the 
structure would oscillate even if the material would be 
able to carry the above loads per square foot. 

Juuius E. Retrtie, M. E. 


Wave Pressure on Exposed Structures. 


PHILADELPHIA, Nov. 20, 1890. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: Referring to the recent discussion on Wave Press- 
ure in your columns, I venture to call your attention toa 
brief paper by Mr. Luter p’AuRIA, of this city, in the 
Journal of the Franklin Institute for this month, re- 
printed by permission from a report made by Mr. D'AURIA 
last winter to Col. HENRY M. Rosert, U. S. Engineers, 
In this paper the subject is handled very simply, and, it 
would appear, very rationally. Mr. b’'AURIA argues as 
follows: 

_ A wave can never do more against a structure than it 
would if it could encounter the structure while sliding 
as a whole, along a frictionless base A B, with the velo- 
city which it basin deep water*; for the action of the 
bottom, in shallow water, while it checks the bottom ve- 





locity and converts undulation into translation, canno;, 
increase the mean velocity of the wave, 


* This proposition would seem to be tee: but 
nee D orcs — to be able to demonstrate it by rigid 
poses doing so in an ovtly number of 

the reaepranklin Institute jute Journal, 
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Now the volume, in cubic feet, of a wave one foot wide 
is approximately: 


2 
in which s is the length of the wave from trough to 


trough, and k&isits height from trough to crest, both in 
feet. 


Its weight, therefore, is: 


sk 


sk 

W=wQ=t--, 

2 
where w is the weight of the water in pounds per cubic 
foot; and its energy, in foot-pounds, is: 
vr? sk wv? wikre? 

E= W-—=w-—-.- =-- 
29 2 2g 4g 
The severest work which an obstacle con perform 
under the impact of such a waveisthat of destroying that 
energy within a space equal to the length s of the wave; 
and the mean force, in pounds, which must be exerted by 
a lineal foot of the structure in doing this is: 
E wskvw wkvr? 


fa % —— 





8 4qs 4g 

But since the minimum force during this operation is 
zero, and since the force must increase or decrease gradu” 
ally (though very rapidly), we have, for the maximum 
force in pounds exerted by a lineal foot of the structure: 

w k v? 
F=2f=——. 
29 

Mr. D’AURIA cites the case of the superstructure of the 
breakwater at Oswego Harbor, N. Y., which was shifted 
a distance of 3 ft. at one point by the force of waves mov- 
ing with a maximum velocity of 59 ft. per second during a 
gale in 1883. The superstructure was of cribs estimated 
to weigh 65,000 Ibs. per foot run. Taking 0.62 as the coeffi- 
cient of its friction upon its bed, we have for the force re- 
quired to slide a detached portion of it 1 ft. long 

F = 65,000 x 0.62 = 40,300 Ibs, 

The height of the superstructure above water level was 
about 12 ft. Using this in place of k (since the waves were 
much higher), we should have: 
63 « 12 « 59? 

. oa 
a very close agreement certainly. 

But to my mind the value of this confirmation is vitiated 
by the fact that * the waves were much higher than” the 
breakwater, and must therefore have broken high over 
it. Now, apart from the uncertainty thus introduced as 
to the applicability of the theory in this case; we must 
consider the effect of these enormous breakers acting 
with the greatest possible leverage (the height of the 
wall) against the top of the structure. 

In view of this, it would seem highly probable that the 
forceactually exerted in this case was much greater than 
40,000 Ibs. per lin. ft of the structure. The latter figure 
would give *4°%¢° = 3,333 lbs. for the mean pressure (and 
say 7,000 lbs. for the maximum pressure) per square foot 
of wall. 

In your editorial of Sept. 6, 1890, you mention the 
case of the breakwater at Wick, Scotland, where the 
water had a depth d of about 60 ft., and the waves were 
40 tt. high and moved with a velocity v of 62 ft. per sec- 
ond.t 

By your formula the greatest force upon any one square 
foot was: 


F= 40,964 Ibs. ; 


We? 62.5 x 62? 








= 7,508 lbs., 


ga 32 
making the mean pressure per square foot upon a lineal 
foot of the wall say 3,800 Ibs., and the total maximum 
pressure upon a lineal foot of wallas high as the depth 
(40 ft.) of a wave: 
F = 40 X 3,800 = 152,000 Ibs. 

Mr p’AURIA’s formula, applied to this case, and tak. 
ing your calculated velocity of 62ft. per second, would 
give: 

wkvw? 62.5 x 40 « 62? 
F= = —— = 149,224 lbs. 
g 64.4 
p me  * 














Railway Signals and Signaling. 


To THE EDITOR OF ENGINEERING NEWs: 

Sir : I have read with much pleasure the issue cf EN- 
GINEERING NEws of March 29, which had some particu- 
lars in reference to the putting cown of automatic lock- 
ing signaling plant on the New Jersey Central R. R. be- 
tween Jersey City and Bergen Point. 

You are aware no doubt that I take large interest in 
anything appertaining to signaling and in regard to rail- 
way work generally. The electro-pneumatic system I be- 
lieve was in trial in the States some 5 or 6 years ago, and 
as the result of a series of extensive experiments carried 
out by GEORGE WersiINGHOUSR, Jr., President of the 
Union Switch & Signal Co.,1 was given to understand 


+Calculated by you from Rankine’s -ule: 
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that at that time the electro pneumatic system was not a 
success, and that various new pneumatic locking frames 
had been superseded by the mechanical ones. Asan ex- 
p:r* on these matters, without passing any definite opin 

ion as to the capabilities of the electro-pneumatic system | 
but from a crude idea as to the way in which it is carried 
out, I should imagine that it isa very expensive system, 
necessitating, as it does, air compressors, engines, tanks 
and the enormous distances of iron pipes, screw joints, 
etc., etc.; moreover, I should imagine that it is extreme- 
ly liable to disarrangement, and altogether not applicable 
to railway work, more especially soto big terminal sta- 
tions where fly shunting and other movements are of re- 
cessity bound to take place. 

From a perusal of the results and from’a personal ac- 
quaintance with the various experiments which have 
taken place in this country in connection with the auto- 
matic system of signaling, my opinion certainly is that 
automatic signaling is inapplicable from a practical point 
of view. All these thingsare very well in models and 
small experiments and on paper, but when you come to 
lines where almost every conceivable movement takes 
place, such as places requiring the joint action of two or 
more signal boxes where the passage of trains amounts to 
nearly 800 every 19 hours, I think railway managers 
will find the mechanical system preferable to it. I 
should also say that anything of the nature of special 
locking would be difficult and expensive to carry out on 
the pneumatic system, as certain movements are bound to 
be operated by electricity, and vice versa. 

In connection with signaling, you are aware, of course, 
that I have been a prolific patentee of signals in my time, 
and I may mention for your information that I designed 
the signaling in connection with the doubling of the lines 
and the large alterations at the Waterloo Station (Lon- 
don) of the London & Southwestern Ry. This you may 
possibly be aware is the largest signaling scheme in the 
world (America not excepted). We have here 19 plat- 
forms, something 'ike 170 signal arms, and something ap- 
proaching 70 facing points ; and as each platform is for 
both arrival and departure every point in the station isa 
facing point. 

I observed recently, | believe it was in reference to the 
Jersey Central R. R., that 66 levers can accomplish the 
work of the English plant of 185 levers. Now it may pos- 
Sibly interest you if I give a comparison between this, 
which is cited as the grandest economy of railway signal- 
ingin the States, with the Waterloo station. The sta- 
tions themselves are altogether out of comparison, Water- 
loo being infinitely the larger. Regarding the compari- 
son of levers and results; we have at Waterloo 220 levers, 
200 of which are working. To effect all the movements 
that these 200 levers effect it would take to carry it out 
upon the usual English system 500 levers. We work on 
an average three separate and distinct signals, each au- 
thorizing a distinct movement by one lever; and we do not, 
asis donein America, complicate it and add tothe cost 
by putting the selecting apparatus on the ground, which 
necessitates rods from the points and rods from the 
signal box, but we put it under the tails of the levers in 
the signal box and work the arms direct from this appa. 
ratus by wire. 

In Mr, SOULE’s paper on “ Railroad Signals and Signal- 
ing,” a table was given regarding the operations at the 
Grand Central Depot in New York for one day, Nov. 27, 
1889. At that place the total number of lever strokes in 
24 hours is given at 11,815. At Waterloo the total number 
of levers worked from7 A. M. to 12 Pp. M. is 15,400. The 
average total of levers worked per hour from 8 a. M. to 11 
A. M. is 987; the total number of levers worked from 8 a. 
M.to 11a. M.is 2,916; the average number of trains, en- 
gines and empties per hour from 8 A. M. toll A.M. is 47: 
the average number of levers worked per train from 8 a. 
M. to 11 a. M.is 21. The average number of shunts per 
hour from 8 A. M. to 6 P. M.is 50. The average total of 
levers worked per hour from 2 Pp. M. to6 P. M. is 943; the 
average total of levers worked from 2 P.M. to6P. M. is 
4,000; the average number of trains, etc., per hour from 2 
P. M. to 6 P. M. is 50; the average number of levers worked 
per train from 2 Pp. M. to6 P. M. is 23. From a comparison 
of these figures it will be observed that the grand totals are 
proportional. A conclusion derived from the inverse 
ratio of the number of trains to the number of levers, is 
that asthe number of rains decreases the average num- 
ber of levers per train increases. The necessary explana- 
tion to account for this is found in the fact that shunting 
movements as it were accumulate, and when there is a 
break in the passenger traffic a large number of shunting 
operations take place which necessitate the working of a 
larger average of levers per movement than is required 
for passenger traffic. 

The average number of trains arriving and departing 
from 7 A.M. toll P.M. is 700 and the total number of 
levers worked from 7 a. M. to 12 P.M. is 15,400. The total 
of 700 trains, etc., is a mean average, as on busy days it 
reaches 800. In calculating the number of levers worked 
per year it will be a fair average totake the 700 trains, 
etc., for an ordinary working day and to allow for Sun. 
days one-half that number. The total number of work- 
ing levers in the signal box (including the nine setting 
levers) is 209. Grand total of levers worked per year, 
5,290,600, : 
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There was one paragraph in Mr. Sounr’s paper te 
which I should like to reply; it was as follows: “ It would 
be interesting to know what influences are at work in 
England to retard the introduction of concentrating de 
vices, similar to those which we have found so desirable 
Probably over conservative public opinion has influenced 
the Board of Trade to vlace legal restrictions on manufact- 
urers and railway companies which debar them from en 
joying the benefits and economies of concentration; and 
possibly Engtish inventors are not so keen and progres- 
sive as our own.” So far from there being any influences 
at work to retard the introduction of concentrating de- 
vices, I may mention that the largest signaling scheme, at 
W aterloo Station, to which I have prevously referred: 
has been carried out entirely on this principle 

I will not say for certain, but I believe I am the first in 
dividual who used the word “selector’’ in connection 
with the reduction of signal levers. lam aware of the 
U. S. patents embodying the principle of “selection” as in 
the patents of 1879, and of others since. 

The form of signal until recently used in the States is 
the “dwarf indicator” which Mr. JOHNSON introduced on 
the Lancashire & Yorkshire Ry. in 1882. The principle 
upon which it works is contrary to the English Board of 
Trade regulations, as there is no absolute selection, be- 
cause the movement of the points “frees” the arm and 
allows it to drop by its own weight, whereas in England 
the arm should rise to danger by its own weight. At 
Waterloo Station we are fixing 74 triple “Simplex” ma- 
chines (of the Simplex Ry. Patents Syndicate), each ma 
chine saving two levers, their interlocking and part of 
their connection. Notwithstanding the opposition of 
fered to my American patents they have all been granted 
and are a distinct advance upon the old form of selection 
used in the States. 

I have no doubt that English railway signal engineers 
will be very glad to hear of the improvements in Ameri 
ean signaling, and also that a government department has 
been established somewhat corresponding to and with 
some of the power and authority of the Railway Inspec- 
tion Department of the English Board of Trade 

Faithfully yours, 
Joun P. O'DONNELL, M. L. M. E. 

(This letter arrived during the absence in Europe of 
the member of the staff who wrote the article on the 
signal plant on the Central Railroad of New Jersey, 
published in our issue of March 29, 1800, and its 
having been mislaid is the reason for its only 
now being published. Mr. SouLE’s paper was 
read before the New England Railroad Club, 
at Boston, Mass, in December 1889, and was 
printed in ENGINEERING NEws, Dec. 21 and 28, 
1889. Mr. O'DONNELL has had considerable ex- 
perience in signal work, and is the inventor of 
several improvements in signal apparatus; his pam- 
phlet on the “Simplex” ground locking gear is noted 
in ENGINEERING NEws, May 24, 1880. Besides the 
extensive plant at Waterloo Station, he designed the 
signal plant for the South London Ry., the under- 
ground electric line recently opened, and described 
in ENGINEERING News, Novy. 29, 1800. The power 
and authority of the Interstate Commerce Commis- 
sion, which is the government department referred 

to by Mr. O'DONNELL, scarcely compare with those 
of the English Board of Trade.—Ev. ENG. News.] 


Notes and Queries. 


The present address of Mr.Geo. J. PEARCE is wanted. 
He was on the St. Louis & Emporia R. R. in 1887, and 
went thence to Kansas City, and in 1389 wasin Beatty- 
ville, Ky. [He was on our lists at this last named place 
in 1889, but is not there now, if on our lists at all.] 


The State Ownership of Railways in France. 


When the network of State railways was created in 
France, it was intended to serve asan example of econ- 
omicel management and efficient working for the great 
companies. Whether those expectations have been real- 
ized may be judged from the results obtained in 1889. By 
purchases of lines originally, and subsequent extensions, 
the State network now forms a total of about 1,65) miles. 
Their cost was about 890 millions, and the receipts last 
year exceeded the working expenses by 8,258,697f. The net 
revenue on capital was consequently a little over 1 per 
cent., and as the purchase money was raised by the Treas- 
ury at 4 per cent., including the sinking fund, the actual 
loss on the year was nearly 24 millions. The proportion of 
working exp*nses to receipts was 764% per cent., while 
those of the great companies ranged from 44 to 455 per cent. 
It must be admitted that all the great trunk lines belong 
to the companies, but they have also a number of second- 
ary lines, worked at 80 or 90 per cent., or at a loss, the con- 
struction of which was imposed on them. The companies, 
however, pay a large sum to the State in the form of 
stamps on their shares and debentures, ta: es on transfers, 
and dividends, etc., while the State lines yield nothing. 
The experiment can scargely bp considered a suocess, > 
London Railway News, 
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Tests of Rail Joints by the Roadmaster’s 
Associaticn. 


\t the last annual meeting of the HRoadmasters’ 
Association, the committee on rail joints, as re- 
ported in our issue of Sept. 13, recommended five 
joints for test in actual service under direction of 
the Executive Committee of the Association. The 
joints recommended were the well-known Fisher 
joint; Long's truss joint, illustrated and described 
in our issue of Dec. 28, 1889; the Cloud joint, de- 
scribed in our issue cf Jan. 11, 1890; MeConway, 
Torley & Co.'s re-enforcement to the angle-bar joint, 
shown in ENGINEERING NEws April 21, 1888; and the 
Weber joint, a comparatively new candidate for 
favor, of which a perspective view is given here- 
with. 

The Weber joint is the invention of Mr. Gro. J. 
W ener, 74 Fifth Ave., New York City. The joint 
is made of mild steel, and the pieces which form it 
are of uniform cross-section throughout, so they can 





PERSPECTIVE VIEW OF THE 


WEBER 


be made by rolling. No nut-locks are used, the 
spring of the vertical plate against whieh the nuts 
bear being sufficient to keep them from jarring 
loose. The wood filling piece is made of oak or 
Georgia pine. It is inserted principally to serve as 
an “‘anti-rattler.” and it is not intended to take 
much strain. The base plate has a slot near each 
end on the inside for the spikes. On the outside 
the spikes are driven with their back against the 
vertical plate. This may, perhaps, be made an ob 
jection te the joint where used on the outside rail 
on curves, since the spikes on the outside do not 
hold down the joint, nor hold it from creeping. If 
necessary, however, this can be remedied by adding 
a narrow flange on the outside of the base plate 
with slots for the spikes. The ties for this joint re- 
quire scoring about §, in. or sinking that distance in 
the ballast, as is necessary with all joints using a 
base-plate. 

Tests of the strength of the joint against vertical 
strain were made July 18, 1890, on the testing ma- 
chine at Watertown Arsenal. The joint was fitted 
torails of the Central R. R. of New Jersey standard 
761b. section. [t was placed on supports 8 ins, apart 
and the load was applied at the center. The follow- 
ing table shows the deflection and set: 


Loads, Deflection, Set, 
lbs, ins. ins. 
50,000 : 315 -OLOY 
90,000 ; 0610 ; U345 
130,000 0764 0474 
150,000 ‘ 0818 0514 
170,000, : -O872 .0562 
200,000 ; 0956 0642 


\ complete joint for a 74-lb. rail weighs about 50 
ibs., and costs about the same as a 42-in. four bolt 
angile-bar for the same rail. About a mile of track 
laid with this joint was put down on the Central 
Railroad of New Jersey in May, 1800, The New 
York, New Haven & Hartford has had 20 of the 
joints in service under a traffic of 200 trains per day 
for about two years, and Roadmaster G. E. DaG- 
GETT, under whose supervision they have been, is 
favorably impressed with the joint. One mile of 
track 1s to be laid this week with this joint on the 
New York division of this road, to carry out the 
tests undertaken by the Roadmasters’ Associa. 
tion, 

Of the other joints recommended for trial by the 
Roadmasters’ Association, a half mile of Fisher 
joint isto be laid on the Philadelphia & Reading; 
and a mile of the Long’s truss joint will be laid on the 
Chicago & Northwestern, of a pattern slightly dif- 
ferent from that illustrated in ENGINEERING NEWS 
of Des, 28, 3839, The longitudina] U-bolt has a 
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curve of only 3ins. radius, instead of 4 ins., and 
the ends are bent. The compression piece which is 
held by this U-bolt is given a greater bearing sur- 
face against the base plate. 

One mile of McConway, Torley & Co.’s re-enforce- 
ment to the angle-bar joint will be laid on the Man- 
hattan Elevated, and one mile of Cloud joint will 
be laid on the Chicago, Burlington & Quincy. All 
the tests will be conducted under direction of the 
Executive Committee of the Association, Messrs. 
RosBeErRT BLack, Manhattan Elevated; Gro. E. Carn, 
Wabash, St. Louis & Pacific, and C. E. Jongs, Chi- 
cago, Burlington & Quincy. 


Two Air-Brake Piston Travel Indicators. 


In the recent admirable report of Prof. Gro. F. 
Swain to the Massachusetts Board of Railroad 
Commissioners on the subject of possible means of 
increasing the efficiency of brakes now in use, refer- 
ence is made to the need 
of better maintenance of 
existing equipment as 
the best means of increas- 
ing the retarding power 
of air brakes; and it is 
said that it will not be 
worth while to introduce 
possible refinements and 
improvements in air 
brake practice until the 
railways take _ interest 
enough in the subject to 
see that the foundation 
gear is properly construct- 
ed and that theemployees | 
maintain the apparatus” 
in fairly good order. 

The travel of the piston in the standard Westing- 
house brake cylinder is 12 ins. Some of the later 
ones have I4ins. travel. If through wear of brake- 
shoes and spring of weak brake gear the piston bot- 
toms on the cylinder, the pressure on the brake 
shoes becomes only that due to the spring of the 
brake gear,and the retarding power is thus ma- 
terially lessened. The necessity of frequent and 
careful inspection to determine the travel of the 
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moving by the jarring of the car by alight spring, as 
shown. The device shown in Fig. 2 is known as the 
Schroyer-Thompson piston travel indicator. In this 
the figured bar itself is moved directly by the brake 
piston. Itslides in a guide screwed in the cylinder 
cover, and is held by a spring from jarring forward 
or from going too far by its own inertia. The 
Chicago & Northwestern and the Michigan Central 
companies are equipping their cars with the 
Schroyer-Thompson indicator. Both these appli- 
ances are made by the New York Car Whee! 
Works, of Buffalo, N. Y. The Schroyer-Thompson 
indicator is put on the market by the Western Ry. 
Appliance Co., of Chicago. 


Street Railway Track. 


From an interesting paper read before the Ameri- 
can Society of Civil Engineers, Dec. 17, 1890, by Mr. 
T. G. GrrpBLE, A. M.1.C. E., we prepare the fol- 
lowing article. The paper is intended to pursue the 
subject further than it was treated in the paper on 
“‘Improve nents in Railway and Street Railway 
Track,” by Mr. E. E. RussELL TRATMAN, presented 
at the annual convention of the society in 1889 
(Transactions Am. Soc. C. E., March, 1890), and 
printed in ENGINEERING NEws, July 20, 1889, 

in regard to the foundation, the author points out 
the advantages of a longitudinal bed of concrete, 
and shows that the concrete should be of good ma- 
terials and weli made. He recommends Portland 
cement concrete, a good proportion of which is 1 of 
cement to 5 of sand and gravel or broken stone: 
such a concrete will have a tensile strength of about 
50 lbs. per sq. in. after a week, increasing to about 
150 lbs. whena year old. If the sub-grade, upon 
which the concrete is laid, is not sufficiently con- 
solidated to receive the concrete without sub- 
sidence it should be well rolled. In some cases con- 
crete is laid in a longitudinal trench under each rail, 
and wooden cross-ties are placed at intervals of 
about 15 ft.; the rails are spiked to these ties, and 
the idea is that when the ties become decayed they 
will not need to be renewed, as the concrete will 
then be in condition to carry all the weight. This 
style of construction is not recommended, and it is 
pointed out that the tendency of the best practice is 


FIG, 1,.--The Potts Automatic Air Brake Register. 
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FIG, 2.—The Schroyer-Thompson Brake-Piston Travel 
Indicator. 


piston and take up tht slack by adjusting the levers 
is more generally recognized now than formerly. In 
order to determine the travel of the piston, the usual 
custom is to call on the engineer to apply the brakes 
while the inspector walks along the train noting the 
position of the cross-heads on the piston rod, and 
perhaps crawling under the car to measure the 
travel. 

By the use of the devices here shown, applying 
the brakes and crawling beneath the car are 
rendered unnecessary, and the cylinder shows 
always in plain figures the maximum travel of the 
piston, thus facilitating rapid and accurate work on 
the part of the car inspectors. 

Fig. 1 shows an indicator invented by RoBERT 
Ports, of St. Thomas, Ont. [t consists of afigured bar 
attached to the car body, and carrying asliding indi- 
cator, which is pushed out by the cross head on the 
brake piston rod. The indicator is prerented from 


to dispense entirely with the use of timber in the 
foundation. 

The following systems of track were described: 
Deas & Rapier’s system (Fig. 1); each rail consisted 
of a sort of a three-sided cast iron box, 10 ins. 
wide, with a groove in the surface for the flanges of 
the wheels; this box was filled with concrete, and 
rested on a concrete base. Mackison’s system; a 
double row of cast iron “ chairs;” with wide bases, 
and carrying a line of rails with grooved heads and 
middle webs. Shaw’s system; grooved saddle rails 
on cast iron stringers. Deacon’s system (Fig. 5), as 
used at Liverpool, England; this has grooved re- 
versible rails carried on continuous strings of cast 
iron. The systems of American manufacturers, in 
which the rails are carried in chairs, such as those 
of Lewis & Fowler and the Johnson Co., were also 
briefly described. At Honolulu Mr. GRIBBLE nsed 
grooved girder rails, secured by bolted clamps to 
steel cross ties; the ties were packed with pul- 
verized coral, and the track was filled in to the top of 
the rails with a macadam of coral on lava, rolled with 
a steam roller weighing 15 tons. Steel ties for street 
railways are being Jargely manufactured in England, 
and are generally used with girder rails, which are laid 
direct on the ties. Steel ties are made by the John- 
son Co., of Johnstown, Pa., for the same purpose. 
The question of a continuous or an intermittent sup- 
port to the rail is yet undecided. The girder rail 
with intermittent supports or chairs is doming more 
into favorin this country, while in England th; 
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girder rail is generally laid on a continuous bed of 
concrete ; steel cross-iies or longitudinals are fre- 
quently used in this connection, being embedded in 
the concrete, In England the paving blocks are 6 to 7 
ins. deep, 7'¢ ins. maximum, while in this country 
they are from 9 to 9% ins. deep; a rail 10 ins. deep 
would be too extravagant, hence the use of iron or 
steel chairs. Intermittent supports are said not to 
be necessary for elasticitv, as perfectly rigid tracks 
like many of those in England wear as well as those 
having elasticity, and they wear the paving less. A 
very elastic street track will soon shake up the 
adjacent paving. 

Rails now used are made of steel, generally of 
similar quality to that used on ordinary railways; 
and the specifications generally call for about 0.25 to 
0.30°, of carbon, with hot bending and cold bending 
tests for tensile strength, elongation and ductility, 
the same as for other rails. The author is of opinion 
however, that hard steel instead of mild steel should 
be employed for street rails, and states that by tem- 
pering or case-hardening steel a surface may be ob- 
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Section of Gribble s Track, (System B.) 


This cutis reproduced exactly from the illustrations made by 
the Am. Soc. C. E. for publication in its transactions, there 
being no time to prepare a new drawing in this office. 


tained which is three times harder than ordinary mild 
steel. Mr. GRIBBLE expresses his views on this point 
as follows: 

It is, however, a perfectly different treatment of the 
steel to support it as a flat rail continuously, from what it 
receives under the conditions of an ordinary railway. The 
life of rails shows this when compared under varying 
speed of travel. A rail only under slowly rolling loads 
will possess two or three times longer life in tonnage than 
one subjected to high speed engines. It is the shock that 
tells. At the moderate speeds permissible upon city and 
suburbaip lines upon a continuously supported rail there 
is no transverse stress and no danger of breaking a rail; 
nothing but a rubbing down of the surface, which may be 
made as hard and brittle as tool steel without any danger. 
Tool steel has a percentage of 0.6 to 1.2 of carbon, and its 
hardness is double to treble that of rail steel. The view is 
here submitted that the life of street railway track might 
be doubled without any danger of accident and with little 
extra cost. As an illustration, the tongues of movable 
switches, being under concentrated shocks on their ecges, 
are made of shear steel of great hardness, but being con. 
tinuously supported are quite safe. In the streets of a busy 
thoroughfare the rails are worn nearly as much by the 
vehicles as by the car wheels. 

The rail sections used may be divided into the 
following classes: The ordinary tee rail, the tee rail 
or girder rail with grooved head, the tee rail or girder 
rail without bottom flange, the box or saddle rail, 
and the flat rail. All of these are made in numerous 
designs and forms of section, in accordance with 
the views of different engineers and manufacturers. 
Two essential points about a girder rail when laid 
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against paving, are that the vertical stiffness, or re- 
sistance to deflection is of prior importance to its 
strength; and that the torsional stability of a rail 
cannot be efficiently supplied by vertical depth of 
attachment, the rail needing lateral width in order 
to give moment of resistance. The Meakin track 
(Fig. 10) laid in London in 1880, consisted of a flange - 
less girder rail, with the web sandwiched between 
two tall angle irons and secured by rivets; tie rods 
were used to maintain the gauge; the rail weighed 
52 lbs. .per yd.,or 112 Ibs. per yd. with the angle 
irons. Different forms of the Johnson Co.'s track of 
girder rails on chairs were described; also the Lewis 
& Fowler box or saddle rail, resting on chairs. Both 
this latter and the Gibbon duplex girder rail (EN 
GINEERING News, Nov. 15, 1890) give a geod wall to 
the pavement, which the girder rail does not. In 
the Gibbon duplex rail one web supports the wear 
ing head, and is removable ; the other supports the 
tram. The attachment is by spring wedges, and with 
out much disturbance of the pavement the worn 
portion can be removed and a fresh one replaced. 
This is a step in economy where there is not heavy 
vehicular traffic: but it is proved that in crowded 
thoroughfares subject to heavy dray traffic the 
entire rail surface wears equally and the advantages 
of division in the rail would be little or nothing. The 
Page rail (Fig. 15), used on the North Metropolitau 
Tramways (London), resembles a tee iron, with a 
grooved head resting on the top of the vertical web, 
the head being removable. 

In regard to renewals the author very clearly 
shows the desirability of building a good track in 
the first place, so as to reduce the expenses for re- 
newal. Heconsiders that no prospectus which does 
not take track renewals into account and show how 
they are to be met, ought to be accepted by the in 
vesting public. 

The question of renewals has another aspect. The gen 
eral public is being continually tried in its proverbial 
Patience by needless interruptions of the traftic from the 
breaking up of the pavement in order to renew the track. 
The plain duty of municipal authorities is to see that the 
railway dees not make its own interests unnecessarily 
conflict with those of the community, but when once a 
cheap track is down it bas to be renewed constantly or 
the traffic must stop. The time for the municipality to 
act is when the concession is applied for. It would be 
perfectly fair for the authorities to stipulate foran in 
spector to be appointed by them atthe expense of the 
company who should see that the materials of construc- 
tion were sound and the work executed properly. There 
would then be less danger of old rails going down, as has 
been the case in some cities. 

The grooved rail requires more cleaning than the 
step rail, but suffers less from vehicies, as the 
wheels cannot catch against them as against the 
step rails. The wearing head of the former might 
be made with asmail radius to prevent wagons from 
riding on it, but as a matter of fact vehicles do not 
use the car track much when the street is well 
paved. The adoption of a 3-ft. gauge keeps vehicles 
off, and the cars need not be any narrower on lines 
of this gauge than on those of 4 ft. 8‘ ins. gauge. 
The trouble from the use of grooves is thought to be 
exaggerated, and it is considered reasonable to re- 
quire them op paved streets with a frequent service 
of cars; but it seems unreasonable to require then, 
as in England, on macadamized roads. 

The author’s general conclusions may be summa 
rized as follows: 1, that the wear of the rail head is 
much greater on street railways than on steam rail- 
ways, and that the head of a street rail should be 
removable; 2, that rails for street railways should 
be of harder steel than those for steam railways; 3, 
that stringers should rest upon and be filled with 
concrete; 4, when intermittent supports are prefer- 
able, as upon the brackets of cable yokes, or when 
ground is weak and would be liable to settlement, 
the stringer should be a girder of such form that the 
materia) for resisting torsional and transverse 
strains should be distributed in the most effectual 
manner, material being put into the web only to re- 
sist shearing and not to obtain stability; 5, the sides 
of stringers should be vertical, and of sufficient 
depth to allow of about lin. of sand under the 
blocks; 6, that no timber or perishable material 
should be used in construction; 7, the attachments 
of the removable rail head should be accessible with- 
out disturbing the pavement; 8, grooved rails 
should be used on paved streets, and step rails on 
country roads; 9, a gauge of 3 ft. is preferable to 
that of 4 ft. 8% ins, 
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The paper discusses the crossing of railways by 
street railways, and the cutting of the rails of 
the former, as at frogs, instead of those of the latter, 
as is now done, is recommended. The broader view 
of the question is that the surface level of highways 
is not the proper place for fast speed trains; and the 
author thinks that as long as steam railways are 
suffered to cross city streets, they should be com. 
pelled to reduce the speed of trains as at ordinary 
track crossings. As to curves, he believes that the 
use of parabolic or transition curves is becoming im 
perative, as the radii cannot be increased, while 
with mechanical traction the speeds will be a 
celerated ; his paper contains tables of curves. A 
paper on ‘‘ The Effect of Transition Curves on Very 
Sharp Street Railway Curves,” by Mr. E, L. Woot 
LEY, was given in ENGINEERING NEWS, Nov. 1. 

Mr. GRIBBLE has designed a box girder track 
which appears to present many advantages. One 
form, with rolled iron stringers isystem B) is illus 
trated; this is shown with a step rail, and is in 
tended for use on cable roads or with metal cross 
ties. Another form (s,stem A) has cast iron string 
ers. Mr. GRIBBLE'S grooved rail has the groove in 
the middle, and the two wearing surfaces havea 
sharp radius. The rails are flat and very shallow; 
are secured by keys and fixed lugs on the stringers. 
A third form (system C) is proposed for steam rail 
ways, in which a bridge rail is carried on a triangu- 
lar stringer built up of rolled beams, The construc 
tion for street railways is described as follows : 

‘rhe method of construction would be to lay the longi 
tudinal bed of bottom concrete first, and then align one 
stringer from the surveyor's center line. On the cast 
stringer there is a nick marking the gauge line. The 
stringer, 12 ft. long, can be lifted easily by two men, and can 
be aligned and leveled in afew minutes, so that the bot 
tem bed will not have begun to set; side boards are then 
placed to retain the concrete filling, which is introduced 
from the opening at the top by means of funnels, and 
packed close up to the sides by bent irons. The concrete 
is then allowed to set, the side boards removed, and the 
upper surface rendered in cement mortar flush with the 
metal. The second line of stringers is aligned from the 
first by gauge bars. Tie bars will be only required for 
curves, and it is doubtful if they will be wanted there. 
The keys will be driven or removed by a bent steel 
die, terminating in a shank fitting into a striking piece 
separate from it. The keys themselves will be of lead or 
mitis casting. For the lug holding the rail-joint a key of 
lead would be preferable, because the ends of the r> ils 
not being perfectly similar, would obstruct its passage 
less. The lugs will have a slight taper and when the key 
is driven it will be slightly upset, or clinched by striking 
it at both ends simultaneously. The lug over the joint is 
made longer than the others. There will be much more 
bearing surface on the keys than on the key of Mr. SAND 
BERG'S Goliath rail, illustrated in Mr. TKATMAN’S paper, 
although subjected to much less shock. The rail will be 
inserted or removed sideways. Frogs and switches wil! 
also be reduced to nothing more than a wearing surface 
removable in similar manner, resting whether in system 
Aor Bupona casting. Ifin system A, the casting will 
be filled with concrete, but if in system 8, it will be 
furnisheu with bottom flanges and bolted to metallic 
cross-ties. In macadamized or graveled roads a single 
longitudinal row of granite paving blocks should be laid 
on each side. The renewal would be about /; of that of 
the girder system, allowing a life of 7 years to the wearing 
head of the girder rail, and then the renewal of all taings. 
In the author’s system there might be a life of 14 years to 
the wearing head, due to increased hardness of the 
material, without taking into account the reversing of 
the rail v hich would also have its value. In the end of 
that time there would be a weight of about 25 Ibs. per yd. 
to renew, the stringer remaining as stable as the founda 
tions of a house or the bed plate of an engine. 


A Proposed Gravity Water Supply for 
Toronto, Ont. 


McLennan, Stuart & Chapnian, of Toronte, bave 
recently reported to the sub-committee on gravita- 
tion of the water-works committee of the Board of 
Aldermen, regarding a gravity water supply of 60,- 
000,000 galls. a day from Lake Simcoe. The report 
and estimates are based on surveys made by the 
above-named gentlemen. 

Lake Simcoe is 36 miles from the Rose Hill dis- 
tributing reservoir and 473 ft. above Lake Ontario. 
It is proposed to take the supply at a point three 
miles from the shore of Cook Bay, through a dredged 
channel protected by sheet-piling. From the shore 
a canal 15 ft. wide at the bottom, in cuttings not ex- 
ceeding 20ft., would extend 8 miles to a rise of 
ground through which it is proposed to tunnel for 








enn 





‘ 
| 
’ 
; 
: 
' 





Side eb nereseren 





558 


ENGINEERING NEWS 





December 2O, 1&90. 





15 miles, lining the tunnel with brick in Portland 
coment to form a7-ft. conduit. This conduit would 
extend for I's miles beyond the tunnel, where 
it would change to a 5-ft, cast iron pipe, 1144 miles 
long. The gradient of the brick conduit and tunnel 
is 1 in 2,000, of the cast iron pipe, 1 in 400, 

About two miles north and 100 ft. above the pres” 
ent, or Rose Hill distributing reservoir, the plan pro- 
vides for a 200,000,000-gall, storage reservoir, built in 
two sections. Should the plan be carried out the 
new reservoir would supply the high, and the old 
the low service. 

The supply provided for is far in excess of the 
present needs of the city, and itis proposed to use 
one-half the supply for power to generate electricity, 
locating a station at a point near York Mills and 
using a stream at that point for a tail race. In this 
way tc la stated that about 1,000 HP, could be gen 
erated for use in the city, which could be sold at $60 
per HP. per annum, 


The approximated estimates of cost are as follows: 


4 miles of lake intako $428,275 

2 = “ canal 477,500 

- * ” ‘unrel 1,965,120 
IW’ brick conduit : 122,000 

live“ -" cast iron pipe 745,200 
200,000,000 wall, reservoir 500,000 
4,241,095 

108, engineering and contingencies 421,100 
Total cost, exclusive of land damages $41,067,194 


Improvements in the Bush Interlocking Bolts. 


I'he old pattern of Bush interlocking bolts, familiar 
to every roadmaster, was made by cutting the 
shank of the bolt with a milling machine into the 
proper shape to form the lock. This was 
ily an expensive process, In the 


necesasar 
pattern of 
this device, which is now being put on the market, 


new 





FIG, 1.—The New Pattern Bush Interlocking Bolts 


the lock on the bolt is forged ina drop press. This 
makes the bolt stronger as well as cheaper to make. 
An improvement bas also been made in the manner 
of holding the rail, Inthe old style fastening the 
rail base was held between two flat wrought iron 
plates, and the bolts were bent, In the new pattern 
the bolts are straight and the rail is held between 
two blocks of cast iron as shown in Fig. 1. The bolt 
holes in these blocks are of elliptical section, as 
shown by the dotted lines, and so screwing up on 
one nut and loosening the other slides the blocks to 
one side. In this way track may be lined up with 
the greatest possible accuracy and may be kept in 
perfect gauge. 

Fig. | shows a pair of the bolts in position and 
Fig. 2 shows the lock. To insert the bolts in the 
tie the inciined holes are bored with a gauge, and 


bolt X is driven home first. The other bolt Z is 
then inserted, and Fig. 2 shows it driven home. 


The wrench is then applied on bolt X, and as this is 
screwed up the shoulder O comes in contact with 
the shoulder O on bolt Z. The nut on bolt Z is 
then screwed up, and the shoulder M is drawn 
against the shoulder MW’. To remove the fastening, 
the nuts are taken off and bolt Xis driven down a 
little so that bolt Z can be withdrawn. 

These improvements have not only made the bolt 
a much stronger fastening, but have so lessened the 
cost of manufacture that the selling price has been 
reduced to 20 cents per pair, whereas the old pat. 
terns were suld for 30 cents per pair. Even this 
ought to leave a very handsome profit to the manu. 
facturers, and they would almost certainly find it to 
their interest to reduce the price much further, The 


excellent qualities of the Bush bolt have been thor- 
oughly proven, but its expense has always been an 
objection to its use. The reduction in price and the 
improvements in the fastening have considerably 
stimulated the demand, and about half a million of 
the new pattern bolts have already been put in ser- 
vice. The only thing needed with this fastening to 





FIG. 2.—Lock for the Bush Interlocking Bolts, 
make it about as strong and permanent as is pos- 
sible with a wooden tie is a tie-plate under the rail. 
If a combined tie-plate and bolts were made and put 
on the market at something like a reasonable price, 
there are plenty of engineers and roadmasters who 
would be glad tu put them into service, 


Piatinum. 


The market value of platinum is at the present moment 
nearly equal to that of gold, their respective prices being 
tAand £4 38. Eiahteen months ago platinum wasto be 
had for about 30s, an ounce, and six months ago the price 
under £3. Apart fiom the question of a possible 
* corner” and the ever increasing demand for platinum 
for electrical purposes, this 166% ris in’ price within 
eighteen months may be attributed in a large measure to 
the increased cost of production at the mines inthe Ural 
Vountains, whence we draw our chief supply of the metal. 
The owners of these mines, owing to their large yield of 
gold, were able to vell platinum comparatively cheaply; 
the gold, however, is now becoming scarce, and hence the 
platinum, which is still plentiful, can no longer be sold at 
so low a figure Platinum, besides being used for the 
leading-in wires of glow lamps, is largely used for elec 
trodes in electro-chemical work, and up to the present no 


was 


satisfactory aubstitute for it has been found so far as 
these applications are concerned, The history of plat 
num isas interesting as its characteristics are remark 
able, 

During the sixteenth century it was observed that the 
gold ore from the Darien mines included grains of a 
whitish metal. This discovery was not made known by 
the Spanish Government, because it furnished an excel 
lent material for adulterating gold. It was only about the 
middle of the last century that the metal began to tind it: 
way into Europe. The Ural mountain deposits were dis 
covered about 1823, and they have been worked by the 
Russian Government since about 18%. Platinum in 
generally found in small grains, but masses of 
considerable size have been discovered; thus it 
1822 a specimen, which weighed 11.641 grams, from Con 
dato, was placed in the Madrid Museum. Platinum was 
coined by Russia to the extent of half a million sterling 
between 1826 and 1864,when the coinage was discontinued. 
Almost all platinum contains frridium, which greatly in 
creases its hardness and durability without impairing its 
power of resisting chemical agents. Liebig said that 
“without platinum crucibles, which sbare the infusibility 
of porcelain with the chemical inertness of gold ones, the 
composition of most metals could not have been ascer 
tained, and chemistry could not have come to its present 
level."’ One of its most important uses is for large evapo 
rating stills for the concentration of sulphuric acid, A 
still of this kind valued at nearly £4,000, exhibited at 
Vienna in 1873, was capable of concentrating 20,000 pounds 
of sulphuric acid daily. This particular use for platinum 
has to a large extent been discontinued, and at one Lime 
the quantity of platinum thus set free caused a decline in 
its market value, The Electrician 


THE GRAYDON DYNAMITE THROWER, now being 
built at Birmingham, England, is nearly tinished, 
says the Postof that city, The contract with Messrs, 
Taunton & Co, was fora 15-in, torpedo projector, 
which will throw 600 lbs, of dynamite 3 miles, The 
barrel, or pneumatic tube, is made of Whitwerth 
forged steel, and weighs about 11 tons, It is sup 
ported at the breech on 15-in. trunnions which con 
tain the compressed air passage. Toward the muz 
zie it is carried on movable trunnions engaging with 
two forged steel arms on sliding fulcrums which 
are used for elevating the gun. The gun is handled 


ELEMENTS OF WEATHER IN THE UNITED States, OF Most INTERKST TO ENGINEERS, FOR THE MONTH OF NOVEMBER, 18), 
[Furnished to ENGINEERING NEws by the Chief Signal Officer, U. 8. A.] 
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and loaded, at the breech, by hydraulic 
power, The air pressure to be used is 
5,000 Ibs, per sq. in,, and the compressed air reser 
voirs number 32 and are each 4 ft. long and 10ins, in 
diameter, made of metal \ in. thick. These reser 
voirs are divided into four sets, two sets on each side 
of the gun, and any number of chambers in the 
series can be discharged as the range may require. 
The gun can be loaded, elevated, trained and dis- 
charged by one person, The special air compressor 
adopted is a modification of the high-pressure ma 
chine of Mr. H. LANE, and is a compound machine 
with four compressing cylinders, ranging from 12 
ins, to 244 ins, in diameter, the air being cooled by 
water after passing each cylinder, The explosive 
contents of the projectile are made up in tiny waxen 
pellets for greater safety. An official trial will take 
place shortly, 


THE FIRST AIR sHIP of ithe Mt. Carmel Aerial 
Navigation Co. will, it is stated, ve ready for trial 
withina month, A press dispatch saya the buoy 
ancy chamber of the ship will be 170 ft, long and 2&8 
ft. in diameter, with a lifting capacity of 5,500 Ibs, 
A 100 HP. gas engine weighing only 250 Ibs, will be 
used, The total weight will be 1,350 Ibs., accom. 
modate 50 persons, and cost only $3,500, This small 
cost is due to the fact that the company manufac 
tures its own aluminum, of which the ship is en 
tirely constructed, 


ALIuM is the name which Prof. E..nu THomMson 
suggests for the metal aluminum in a letter to the 
hlectrical \ suggestion from such a 
source is of course entitled to credit and if Prof. 
THOMSON were the discoverer of the metal, his 
proposed name would no doubt be accepted by 
unanimous consent; but as he was not, and as its 
tirst discoverer named it aluminum, it is not likely 
that even so sensible a name will be accepted, mere- 
ly to end the confusion between aluminum and 
aluminium. 


Knyineer. 


AMONG THE USES FOR ALUMINUM suggested by Mr. 
EvuGENE H, Cow1ks, President of the Lockport 
Company, are the following: At 50 cts. per pound 
aluminum will compete with copper at 17 cts,, for 
measured by volume the first is 4.56 times that of the 
other. The electrical conductivity of aluminum 08 
tine is 75, of that of copper. It would, therefore, 
take about one-third more area todo the same work, 
but it is then much lighter, For motors for electric 
cars a reduction of 45% in weight can be secured by 
using the new metal. The coating and lasting qual; 
ities of aluminum far surpass those of tin, and alu 
minum would cover three times as much surface, 
pound for pound. ‘Tin would have to sell for 16 cts, 
per pound to compete, Nickel, at 70 cts. per pound, 
would no longer be used for plated ware or coinage, 
as the aluminum is much better and cleaner in both 
cases, Mr, COWLES says that the price of aluminum 
will naturally fall lower and lower as the plants for 
making it increase and the market adapts itself to 
the absorption of larger quant ities of the new metal. 
He expects to see it sell for from $200 to $300 per ton, 
and at these figures it will be the cheapest metal in 
use next to iron and steel. 


FROST-PROOF PORTLAND CEMENT MORTAR, says 
The Engineer, is claimed to, be made as follows: 1 
litre of cement, 1 litre of lime, 3 litres of river sand, 
mixed with a solution of 1 kilogram of crystallized 
soda in 2 litres of water. 


THE DISCOVERY OF PLATINUM in the Sudbury 
nickel regi@Wof Canada, is interesting, if true, tothe 
electric lighting fraternity. The Toronto Globe says 
that the metal is found in washing the sand, and it 
yields 70 ounces of platinum to the ton of sand. 
The late demand for this refractory metal has so 
increased, and the supply from the Ural Mountains 
and Pacific coast is so small that the price of plati- 
num very nearly approaches that of gold. 


THE EFFECT OF CHILLING ON THE IMPACT RESIST 
ANCE of metals has been made the subject of ex- 
periments by Mr. THoMas ANDREWS, C, E., who 
has presented the results of these experiments in a 
paper to the Institution of Civil Engineers, The 
forgings were of the best fagoted scrap iron, were 
4 fv. 6 ins. long and 4!¢ ins, diameter, and were 
placed on supports 3 ft, 6 ins. apart; the weight was 
a tough cast metal tup, with rounded bottom, 
weighing 1 ton, and the drop was 2 ft. 6 ins., each 


blow representing an energy of 2‘, ft. tons. Com 

parative tests were made with slowly cooled and 
suddenly chilled specimens. A considerable re 

duction of resistance to impact was found to be 
caused by a single sudden lowering of the temper 

ature from 100° F, to0° F.; the reduction of resist- 
ance by a sudden chill of 212° to0’ F. was 30%; the 
reduction was 76°) by a chill from 572 to32° F., and 
Ol by achill from 1,112" to 0° F., as compared with 
the effect of a chill of 212 F. Such a great and 
rapid reduction of temperature as the latter alters 
the molecular structure of the metal and consider- 
ably reduces the size of the crystalline formation. 
Experiments have shown that the sudden cooling of 
wrought iron toa certain extent and subsequent 
gradual cooling increases the tensile endurance 
(possibly owing to the reduction of the crystalline 
structure by chilling), but at the same time con 
siderably reduces both the elongation and contrac 
tion of area at fracture. The effect of impact after 
the sudden chilling of the metal is, however, a very 
different matter, and Mr, ANDREWs' experiments 
have substantially demonstrated that a 
chill very materially reduces the 
impact, 


sudden 
resistance to 


NICKEL STEEL, perfectly blended, is claimed to 
have been made in Pittsburg by a process discovered 
by THOMAS HARRINGTON, of Allegheny. In tests at 
the La Belle Steel Works spring steel “ stock " was 
used, of a tensile strength of 60,000 to 68,000 Ibs, per 
sq. in. in its finished state. Four pots were used, 
three of these pots contaming nickel and the chem 
cal flux of Mr, HARRINGTON. The alloyed steel was 
then cast into Sty ~ 346 in. ingots weighing 00 Ibs, 
each, The alloyed steel was afterward hammered to 
a size of 1 lin. A bar of this was tested at the 
Pittsburg Testing Laboratory, and the following is 
given as the result of the tests, as certified to by 
Messrs. Hunt & Clapp; 


Original dimensions, dlameter io 
Original area 1056 
Klastic limit 18,000 
Maximum load ‘ 80,000 
-Elastic limit, pounds per square inch 92,020 
Tensile strength, pounds per square inch 153,350 
Elongation in 2 ins 05 


Elongation, per cent., in 2 ins 25 
When broken the fractures showed, under a mag 

nifying glass, a texture of a beautiful silver gray 
color and with no porosity that was observable, The 
tibrous projections indicated a tearing apart of the 
tibre rather than an abrupt break. Mr. HAknING 

TON claims that the cost of fluxing adds but about 
one-quarter of a cent per pound to the cost of mak 

ing nickel alloy steel, and that this is greatly over 

balanced by the reduction in the wastes of manufac. 
ture of about 15 


THE PHILADELPHIA MEMBERS OF THE Aw, Soc, C, 
K. held a meeting Dec. 13, at the Engineers’ Club, 
Philadelphia, pursuant to a call issued to all mem- 
bers residing in or about Philadelphia. Mr. J.C. 
TRAUTWINE, JR., was recommended for the oftice of 
Secretary by an almost unanimous vote, only 2 votes 
being cast against him out of some 20 members pres 
ent, As to candidates for the other contested offices 
of Vice-President, Treasurer, and resident Director, 
the meeting was about equally divided, but after 
some discussion the names of Messrs. Fre.ey, Bo 
GaART and Brush were recommended, 

AN EXAMINATION FOR THE POSITION OF DRAFTS 
MAN for the Ordnance Bureau of the Navy Depart- 
ment, at a salary of $1,400 per annum, will be held 
at the rooms of the Civil Service Commission at 
Washington, D. C,, commencing Jan, 5, at 9 A. M. 
The examination will comprise letter writing, no- 
menclature of ordnance, ordnance material and 
strength of material, technical calculation and draft- 
ing and designing. A knowledge of applied me- 
chanics is required, The examination will be of 
three days’ duration, For application papers and 
information address U. 8, Civil Service Commission, 
Washington, D. C, 


THE METROPOLIS OF NEW YORK was, on Dec, 12, 
the subject of further consideration by the Commis- 
sion appointed by Gov, Hitt, Mr. AnpREWw H. 
GREEN presented his views in an exhaustive report. 
A bill is to be drafted conforming as nearly as possi- 
ble with Mr. Green's views. The territory em- 
braced in this general scheme for a larger munici- 
pality includes all of Westchester County south of 
Yonkers, now included in the “annexed district,” 


and the strip of land in Westchester between the 
present city line and Pelham Park. The line would 
cross the Sound between Glen and Hunter's islands 
On Long Island, Flushing, 
Hempstead and Rockaway 
the plan, as is all of Staten Island 


Jamaica, a portion of 
Beach are included in 
The Commission 
will discuss the proposed bill, point by point, at its 
next meeting, and present the bill to the next Legis 
lature, 


THE ARID REGION OF THE UNITED STATES, says a 
Senate Committee report, aggregates in area 1,200, 
000 to 1,300,000 sq. miles, exclusive of Alaska, 
tifths of this 


productive ; 


Four 
land requires irrigation to make tit 
much 
curtailed by the available supply of water Major 
J. W. POWRLL says that of 1,000,000,000 acres of arid 
land in the United States, 120,000,000 acres can be 
irrigated. At The rough estimate of 810 per 
the cost of irrigation would be $1,000,000,000 In a 


though the useful area is 


period of 4 or 5 years California has expended 


$30,000,000 — in 


Colorado has invested about half as much in similar 


irrigation land enterprises, and 


work, 

INVESTMENT SECURITIES form the subject of a 
series ef lectures just delivered at Yale College by 
Mr. FRANKLIN W. Hopkins, of the class of 
This is a new and favorable departure, and the 


LANG, 
lectures are commended for their practical value 


RAILway in Philadel 
been sanctioned by a vote in the 


Tue Reaping TRRMINAI 
phia has at last 
Common Councils of 104 to 4 The enterprise con 
sista in the building of a four-track elevated rail 
way terminating near the business center of Phil 
adelphia, at Twelfth and Market streets, where the 
Philadelphia passenger traffic of the 
& Reading system will be 


Philadelphia 
The ob 
stacle which has long delayed the road's construe 
Now 
work of construction will 


concentrated 


tion has been opposition in the City Councils 
that this is removed, the 
probably be rapidly pushed, 

On the same day, Dec. 18, the Belt Line railroad 
bill also passed the Philadelphia C 
by a vote of 103 tol, The bill provides fora freight 
transfer railway 25 miles in length along the Phila 
delphia water front 


mmon Councils 


“Tuk Processes of Sree, MAKING’ 
ject of the last of a sevies of lectures belng given by 
graduates of the Rensselaer Polytechnic Institute of 
Troy, N. Y., before the students of that inatitute. 
The author of this paper was Mr. WiLLiamM Mer 
CALF, of Miller, Metcalf & Co., proprietors of the 
Crescent Steel Works, of Pittsburg, Pa., and one 
of the best known experts in the manufacture of 
steel inthis country. Mr. Mercay treated the his 
tory of steel from the beginning, and then took up 
the various processes of steel-making, the composi 
tion of steel, the effect of heat upon steel, the prop 
erties of steel, etc. He illustrated his remarks by a 
large number of specimens. 


waa the sub 


Tuk PENNSYLVANIA STEEL Co,, of Steelton, Pa., 
has organized a bridge and construction depart 
ment for the manufacture of bridges, girders, roofs, 
etc., of iron or steel, has appointed 
as its superintendent of this department § Mr. 
CHARLES E. Kinin, M. Am. Soe. ©. E., and long 
connected withthe Pencoyd Bridge & Conatruction 
Co., of Philadelphia, Pa. 


The company 


CONSTRUCTION NEWS. 


RAILWAYS. 
EAST OF CHICAGO. Existing Roads 

Briatol,—The grading is nearly completed on this Ver 
mont railway, and tracklaying will begin in the spring. 

Loutaville, New Albany & Chicageo,-—Covetruction 
has been commenced on the branch from Hainbridge to 
Brazil, Ind. About 175 teams and a large force of men 
are at work. It is expected to bave the branch completed 
in time to transport next season's coal shipment. 

Pittaburg, Akron & Weatern,-—It is expected to have 
this road completed from Akron to Cary, O., 109 miles, by 
Jan. 1. 

Cleveland, Cincinnatl, Chicago [& St, Lowis,—It to 
announced that this company has decided to build exten- 
sions of the Whitewater R. KR. from Hagerstown to Loeant- 
ville, 12 miles, and from Harrison to Richmond, Ind., 10 
miles. Work on the first named line is to begin as soon as 
possible, 
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Heech Creek, tin announced that the Vanderbilts who 
have recently gained control of this Pennsylvania railway, 
will extend it at onee to the Cambrian County coal tlelds, 
It is also stated that the conatruction of the Beech Creek, 
Vittsburg & New York KR, R, prijected to connect the 
Heech Crook Tt, Rh, with the Pittsburg & Western Kh. R, 
will commence in about two vears, 

Grand Trunk,This company has laid second track 
from Wales to lroquolis, P, Q., 22 mites, and from Belle 
ville to Napanee, 214 miles, since Jan, 11,1800. This 
thakes 185%9 miles of the total 343 miles from Montreal to 
Toronto, double track, -Grading has been commenced on 
the Waterloo Junction Ry, extension from Waterloo to 
Kioira, Ont, The road when finished will be operated by 
the Grand Trunk Ry, J. 0, Boyd, of Simcoe, Ont,, has the 
contract, and OC, H, Chapman, of the firm of McLennan, 
stuart & Chapman,of Toronto, Ont,, ia the engineer in 
charge of the work, 

Delaware & Hudson Canal Co, The following sec 
ond track has been laid on the New York Division of this 
company slines: Saratoga to Gansevourt, 1 milea: One 
onta weat, | mile, and Gansevourt to Whitehall, 2/ miles 

Projects and Surveys, 

idirondack & Mt, Lawrenee,—Thin company has been 
chartered in New York to build 4@ railway 200 miles tong, 
commenciog in the town of Constable, or Hurke, Frank 
lin Co , at the southern terminus of the St, Lawrence & 
Adirondack KR, I, and ranning thence by the moat direct 
and feasible route to the village of Malone, and continu 
ing in a southern direction through the counties of 
Franklin, Hamilton, Kasex, Warren, Fulton, Saratoga, 
Montgomery and Schenectady, terminating at the city of 
“chonectady, The directora of the company are Morton 
~ Parimles, Charles W, Breed, Clark J, Lawrence, Fred 
erick D, Kilburn, Martin BK, MeOlary, William ©, Steph 
ons, Kobert C, Thompson, Nelson W. Porter, Clinton Ste 
vons, Boott G, Hoyoe and Marshall EK, tloward, of Malone; 
Kdeon J, Chamberlain, of St, Albans, Vt, and James N 
Aubrey, of the town of Constable, 

A project la on foet to bulld a 
railway from Canaseraga to Swain, N, Y., to connect with 
an old abandonet line running through Allegheny and 
Wyoming counties, 

Krie & Central New Vork.- A pros dispatch says 
that arrangements are being made to build this New York 
railway. Fred. Thomas, of New York City, is interested 

Portland & Rumford Kaila this company has 
eocured a charter Lo build a railway from Canton to Kum 
ford Palla, Me, The directors are: H. J, Chisholm, Waldo 
Pettingill, DT. Emery, Jr, Geo, C, Wing and Geo, D 
Hinbee 

Ohio, Hlack Diamond & Michigan, —Thia company 
has been chartored In Ohio to build a railway from Hel- 
poe, O., to the Michigan State line in Willlams Co., with 
branches from Fredericktown (to Findlay, O.; from the 
mouth of Symme's Creek to the Ohio River, at a fpoint 
opposite Woodland, W, Va.; and from Shackaville to 
Siraitaville, O, This company is being organized to take 
the place of the Black Diamond system of railwaya pro 
jected some years ago by A, BE, Hoone, of Zanesville, 0, 
Central,-Chartered in Vennsylvania to 
build «a vatlway from Sanbury to Harrisburg, Pa, 45 
W. MeKeeohan, Philadelphia, Pa, President 

SOUTHERN. Existing Roads, 

Cavolina, Kunowville & Weatern At a recent meet 
ing Chas. D. Rankin was elected President and Jonathan 
Hallard Chief Engineer, It is stated that surveys will 
comtience as soon as the engineering corps can be organ 
ived, The road is projected Lo run from Augusta, Ga,, to 
Knoxville, Tenn, and a seetion from Greenville, &, C, 
north 1 miles, has been completed 
Knoxville, Tenn 


Cunaacraga & Swain, 


Nowuthennu 


Principal offices 


The tirat three 
titles from Whitney to Asheville, Ala., Is nearly com 
pleted 

tlabamea,- The narrow gauge railway of the Mussel 
Shoals Canal will be relaid with steel rails and the road- 
bed improved, The line is 12 miles long. Lieut, Geo. W. 
Goethals, Florence, Ala, 

Silver Springs, Ocala & Gulj 


Tennessee River, Asheville & Coosa 


There is talk of ex 
tending this Florida railway to deep water on ‘Tampa 
thay 

South Round, The contract for grading this road from 
Blackville to Columbia, ®. C., bas been let to Moore & 
Springs, of Yorkville, 8, GC, The distance ta 55 miles, and 
the work is to be completed by Aug, 1, 1801, 

Wontgomery, Tuscaloosa & Mem phis,— Conatruction 
has been commenced on the last sinile section of this 
road, The entire Hine from Montgomery to Tuscaloosa. 
Ala., is now under construction, and it is thought that the 
line will be in operation by July Ls, 1891, 

Greenville, Nashville & Chattanocoga,-—The Southern 
Construction Co, has the contract for building the seetiqn 
of this road between Corinth, Miss., and the Tenneosee 
River. The road is projected to run from Greenville, 
Mias., to Nashville, Tenn, 

Savannah, Imericus & Montgomery. Tracklaying 
in now nearly completed between Hurtaboro, Ala,, and 
the Chattahoochee River, Work on the bridge across the 
Chattahoochee River will net be completed for some 
months, but meanwhile tracklaying will be pushed, and 
it is expected to have the line completed to Montgomery, 
Ala., by May, 1891, 


Nashville, Chattanooga & St, Lowia,— Allison, Shafer 
& Co. will be ready to sublet contracts on the Tennessee 
& Coosa extension of this road about Jan, 1 

Chattanooga Southern, The grading on this road ia 
practically completed, and tracklaying will be finished 
between Kensington, Ga, and Gadaden, Ala, by Feb 
ruary, 1801, The line from Kensington to Chattanooga, 
Tenn,, is already in operation, 

Kast Tennesnce, Virginia & Georgia,—Trackiaying 
has begun on the Jobnson City & Carolina KR, R., and is 
expected to be completed by Jan, 1 

Georgia, Midland & Guts,-- Locating surveys are in 
progress for an extension from MeDonough, Ga,, to At 
lanta, Ga W.H. Green is Chief Engineer 

Way Croan Air Line,~The contract has been let for 
erading the fret 4 miles of this line from St, Mary's, Ga,, 
toward Way Cross, Ga,, and work ia to begin soon, From 
Way Cross toward Cordele, Ga,, about 30 miles of track 
have been laid, and grading ia progressing slowly 

Projects and Surveys. 


Georgia,—A bill has been introduced into the Georgia 
State Legislature chartering the North Georgia K, KR, Co 

Keaver Creek Lumber Co,-Chas, W, Thomson, of 
Davis, W. Va., writes aa follows: 


This company proposes to build a railroad from Davia, 
W. Va,, through Smithville and Spring Camp te Stapey 
Kiver, a distance of 15 miles, Surveys began Oct, 1, tind 
about 2 miles have been located and 6 miles of the prelim 
inary survey completed, The route is through a level 
country; average grade, 15 ft, per mile, Ht, BK. Gender, of 
Mtrasburg, Pa., has the contract, the work to be com 
jeted April i, 1801, The road is being bailt for 
umbering purposes only, and will do no passen 
ger business, KK, Gilpin Mmith is President, and 
Samuel D, Brady, of Davis, W. Va,, ia Chief Kngineer, 


Wheeling & Baatern, Thia company proposes to con 
atruct a railway from Wheeling, W, Va., into the 
Connellsville coke fleldsa, with a branch from the main 
line tothe West Virginia coal and coke regions, 

Greenwood, Kdgefield & Atlantic,-This company 
will apply for a charter to build a railway from Green 
wood, 8, C., to some point on the coast, with a brangh 
from Greenwood to Greenville, 8, C, 


NORTHWEST. Existing Roads. 

Kurlington & Missouri River. is reported that 
this company will build a line from Nebraska City to 
Omaha, Neb,, next season, A branch to DeWitt, Neb,, is 
also talked of 

Illinois Central,— it is stated that this company will 
make many improvements on its lines in lowa during the, 
coming season, This work will comprise a large amount 
of ballasting and the construction of several short 
branches, 

Chicago & Northweatern,— During the present season 
this company has completed the grading for second track 
hetween Clinton and Cedar Rapids, Ta,, about 100 miles, 
and the rails will be laid next spring.; In addition 
to this the road- bed will be prepared for double track 
from Cedar Rapids to Tama City, 65 milea, This work is 
to be «© mpleted before Lavy, 

Indianapolia, Decatur & Western, The name of this 
road has been changed to the Indianapolis, Decatur & 
Quincey, Right of way has been secured for an extension 
from Decatur to Beardstown, 11, 


Projects and Surveys 

Siouwws City & Northweatern,—This company has been 
chartered in South Dakota, Itis projected to run from 
Hioux City, la, to Deadwood, 8, Dak. John F, Duncomb, 
of Sioux City, la, ia Chief Engineer, The company was 
chartered in lowa some time ago 

Ontario & Rainy River,—Surveya will begin at once 
for the first 80 miles of this road from White Fish Lake, on 
the Port Arthur, Duluth & Weatern R, 2, to the Anti 
cokan River, F, Malhiot ia Engineer in Charge, 

Northern Trans-Continental—The Northern Trans 
Continental Ry, Co., of Canada, is applying to Parliament 
for power to build a railway commencing at Prince Albert, 
onthe North Saskatchewan River, thence to the weat 
end of Lake Athabasca and along the Great Save River 
and the valley of the Mackenzie River to its junction 
with Liards, and thence up the valley of the latter river 
to the Peace River and lake and by the valleys of the 
Tangilia and Stickin Rivers and the easterly boundary of 
Alaska, with power to shorten the main line and build 
branches, also to own, conatruct, charter and navigate 
steamboats and other vessels on the navigable waters, 
and construct warehouses, docks, ete, 

International, The International Ry, Co, has made 
application to the Canadian Parliament to construct a 
railway from the point where the Kootenay River flowa 
north into British Columbia, thence along the valley of 
that river and Kootenay Lake to the north end of said 
lake through the Liard O’Pass valley ef the Columbia 
River to the Tete Jean Cache, Fraser River, to ite north- 
erly bend and to Lake Francia, to and along the valley 
of the Pelly River to enter the boundary of Alaska, 
with power to build’ branches, also own, construct, 
charter and navigate steamboats, ete. 


SOUTHWEST. Existing Roads 
fransas Vase Tranasit,—Jobn G. Hitchcock, of Rock- 
port, Tex., Engineer in Charge, writes as follows: 


This road is projected to run from Rockport, Tex., to 
the lighthouse on Harbor Island, a distance of 944 miles, 


The object of the road isto haul the material used in deo) 
ening the harbor at Aransas Pass, and to receive 
freight of veasela drawing over 12 ft, of water until thy: 
oean is deepened sufficiently to allow Vessels drawing 
20 ft, of water to unload at Rockport, The grade will tx 
level and the maximum curvature will be 4°. The con 
tract fer construction bas been let to J, MH, Burret, tix: 
work to be completed in Smontha, Johh H, Traylor. of 
Datlas, Tex,, is President, 


Port Werth & Rie Grande,—Murveys are in pi ogres. 
for an extension from Comanche to Liano, Tex. Ht is in 
tended to begin construction in 40 days, 


Projects and Surveys. 


Omaha, Kansan Central & Gatvratan,—Jdacot 


Neuberger, 111 Broadway, New York City, is President 
and Kdward Roemer, of 177 Kast Ninety-third St,, New 
York City, is Chief Engineer of this company, noted 
last week. 

Georgetown & Granger), O'Neill, of Ballinge: 
Tex,, Chief Engineer, writes aa follows: 

The surveys have been completed for the railway from 
Georgetown to Granger, Tex,, & miles, The maximum 
erade is 66 ft, per mile, and the maximum curve bP, There 
will be one steel bridge of 200 ft, span, The road is pro 
jected in the interest of the towns of Georgetown and 
Granger, and its principal business will be in coal, cotton 
and general merchandise, Kmery Taylor, of Georgetown 
Tex,, 8 President, 

Paraons & Southeastern, Chartered in Kansas to 
build a railway from Parsons, Kan,, southeast to the 
Missourt Liver, a distance of 450 miles, Among the di 
rectors are: C, H, Kimball and Lee Clark, both of Par 
sola, 

Hravoa Valley, -Meetings are being held at the variou» 
towns along the route to consider the matter of voting 
aid for this railway from Hempstead, Tex., to the mouth 
of the Kragos River, 


ROCKY MT. AND PACIFIC,- Existing Roads, 


Union Pacijic,— ln a newspaper interview Chief Kngi 
neer O, G, Hogue gave the following a this company’s» 
building operations for the present year; 


The Milford Pioche extension of 145 miles. The New 
Mexico extension from Trinidas, Colo,,to the Maxwell 
land grant in New Mexico, 30 miles, Sei miles of road 
connecting the Cheyenne & Northern Wyoming with 
Douglas, Wyo, This line connects the Union with the Chi 
cago & Northwestern system, The Elgin branch, v1 
miles from La Grande to Elgin. The Portland and Puget 
Sound extention, 180 miles, The Mullen branch or the 
Hurke extension, A large yard at Denver; two large 
yards al Ogden and Salt Lake; all comprising several 
hundred miles of track and many new buildings. A grand 
union passenger station ai Omaha, A large number of 
buildings at different points of the system, Water-works 
to supply the Wyoming coal mines of the company at 
Hanna, Dana and Carbon, Most of these are nearly fin 
ished, ‘he Pioche extension, the Puget Sound line and 
the Omaha depot will be completed nextyear, The Puget 
Mound road, Mr, Bogue says, will be finished as fast as 
money and men can doit, 

Catifornia & Nevada,—Thie California railway he» 
been sold to eastern capitalista, An official saya: 

The new owners, | understand, will equip, extend and 
operate it through to Walnut Creek and beyond, The) 
may construct and putin operation « ferry, unless they 
make a favorable trattic contract with the Mouthern Pacitic 
Co, There are about 40 miles of track laid, and the present 
terminus is Orinda Park, at General Waggner’s ranch, 
About 244 miles of road would catch the travel from 
Walnut Creek to Oakland, and then it would pay to run 
a daily train, Before construction of the road is begun 
the new owners will require that the right of way from 
General Waggners to Walnut Creek be given, 

Great Northern, A press dispatch says; 

The Great Northern opened to traffic on Dee, 7 121 miles 
on its Pacific extension in Montana, Tracklaying ia going 
on at the rate of 2 miles a day, and it ia expected that the 
Rockles will be reached by Christmas, Two thousand 
men are at work, Supplies are being concentrated in the 
Flathead Valley weat of the mountains, where a force of 
several thousand men will be employed, and the line 
hurried to its terminus, on Puget Sound, Surveys are in 
srogresa on the Belt Mountain Line of the Great Northern 
om Monarch, Mont,, for the building of two branches to 
Rarker and Neihart, which will open up a rich mineral 
region, tributary to the silver and copper amelters at 
Great Falla, 


Projects and Surveys. 


Stockton, Freano & Southern,—K, BE. Tucker, of 
Stockton, Cal,, Chief Engineer, wiites as followa: 


This line has been located from Stockton via Freano, to 
Visalia, Cal, a distance of 175 miles, The work ta light; 
maximum grade 35 ft, per mile; curves from 1° to 6 
There will be several large bridges, the art ate cont of 
ya will be about $400,000, Henry L, Davis ia Presi 
dent, 


Seattle, Noise City & Salt Lake,—Chartered in Utah 
to build a railway from Salt Lake City, Utah, via Boise 
City, Idaho, and Spokane Falla, Wash,, to Seattle, Wash, 
Surveys for tne line will commence at once, The officers 
are: I, E, Fulton, President; A, B, Moas, Vice-President ; 
J, W. Batea, General Manager; Joseph Pinkham, Treas- 
urer, and M. L, Sproat, Secretary. 


CITY TRANSIT. 


Electric Railways,—New lines or extensions of ex 
ating systems are proposed at Bellaire, O,; Greensboro 
N.©,, address the North Carolina Steel & Lron Co.; Chi 
cago, 1), address the Calumet Electric Ry.; Corsicana, 
Tex., address B, J, McKie, 

Thomaston, Me,—The Thomaston Electric R. BR, has 
been organized with the following directors; E. K. O'Brien 
and A. Levensaler, of Thomaston; G, E. Macomber, J. M. 
Haynes and J, F. Hill, of Augusta, The company pro- 
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poses to COnatruct a lS-mile line through Camden, Thomas 
ton and Rockland, 

Providence, BR. 1.—The City Council has rejected the 
report of the railroad committee recommending the 
granting of permission to the Union KR, Mh, to use the 
overhead trolley system on ite lines, The vote to reject 
atood 2 to 14, 

Montolaiv, Nd, -A, W, Newbold and others recently 
petitioned the Town Commitiee for permission to build 
and operate an electric railway, The matter is under oon 
sideration, The same parties have petitioned for a similar 
franchise in Hloomfield, 

Washington, D. C.-At a recent meeting of the etock 
holders of the Metropolitan Mtreet Ry, a sum not exceed 
joe $400,000 was voted for the introduction of storage 
battery cars, The system to be used Was invented by ( 
0. Mailloux, the consulting electrician of the company 

Charleston, 8, ©. The Weat End Hy, has applied to 
the Legislature for a charter, The company intends to 

perate electric lines on a number of streeta, 

ttlanta, Ga.—The Mprague Co, has contracted to 
build and equip a Smile electric line from this plave to 
MePherson's Barracks for $41,000, 

West Kuowville, Tenn.— An ordinance granting right 
of way tothe Knoxville & Cherokee Mt, R, BR, has passed 
two readings, The company proposes to use electricity on 
ite lines, 

Nashville, Tenn,—The Maplewood Suburban Home 
Go., G, W, Eble, manager, will, it is stated, shortly let 
contract for the building of an electrical railroad, 

Clinton, la.-The Haldwin Electric Co, has received a 
franchise to build and operate a line to Lyons 

Denver, Cot. The Denver, Lakewood & Golden Electrik 
ht, Rt, proposes, according to press despatches, Lo introduce 
a novelty in management, Five gangs, containing in all 
about 200 men, are grading the line, which extends through 
mineral lands and market gardens, The company has 
therefore decided to run special 35 H, P, freight cars dur 
ing the night, and place the rates ao low that the farmers 
and quarry owners will save money by shipping their 
gooda over the route, 


Horse Railways,—New York City,.-The Hoard wf 
Aldermen recently created another street railway, to be 
sold at auction, This was done on the application of the 
Kaat River, Central Park & North River KR, Rh, Nesidents 
along the proposed route have opposed the franchise, but 
the act was passed without opposition, 

Sujfoth, Va The construction of a street railway in 
this town will, according to a press dispateh, begin shortly, 

Weldon, XN, C.--The Town Commissioners have granted 
a atreet rallway franchise to J, T, Evans, W. HB, Tillery, 
W. HH, Day and others, 

Pine Blug’, Avk.—The Jones Line and the Citizens 
Line of atreet railways have been consolidated and a 
company organised with T, 8, James, president, and 
Wiley Jones, general manager, to operate them, The 
lines will, it is stated, be extended and improved, 


Elevated Railway.--Hroekiyn, XN. ¥.—The General 
Term of the Supreme Court has confirmed the report of 
the Special Term in favor of an elevated road along Atlan 
tic Ave, This road is to be operated from Mouth Ferry to 
Kasex St., where it can descend to the surface, The pres 
ent surface tracks of the Long Ialand KR, Kt, are to be 
placed Gn the elevated structure, 


Pneumatic Delivery Tubes,— Chicago, 1U,—An ordi- 
nance was recently introduced in the City Council for lay 
ing pneumatic parcel delivery tubes in a number of etreeta, 
The tubes are to be 12 ina, in diameter, and the charge per 
package 10 eta, 

General City Transit Affairs, Vhiladelphia, Pa, 
The Councils’ committee on steam roada recently report 
ed on the following propositions: First, in favor of abol 
ishing grade crossings; second, in favor of widening Del 
aware Ave, toa width of 225 ft, along the entire river 
front; third, in favor ofa eyatem of underground rail: 
roads bringing the Baltimore & Ohio R, R, to a Union 
depot ac Twelfth and Market Sts, and enabling the Penn 
sylvania Rt. R, to shorten ita line to New Zork; also in 
favor of an electric underground road on Market St. and 
an elevated road on Front St,; fourth, in favor of the 
Reading's elevated terminal project; fifth, in favor of the 
Belt Line R, R,; sixth, against aunion passenger station 
for all roads and, seventh, in favor of granting the right 
to lay apur tracks into manufactorion, 


New Companies, The Lake #treet Terminal Elevated 
Railway Co,, Chicago, T1.; capital stock, $500,000; in 
corporatora, M, ©, McDonald, W. Fitsgerald, 0, W. 
Bruner and others. Corpus Christi, Tex,, City Ry.; capl- 
al stock, $100,000; incorporators, BE, E, Furman, T. B, 
Southgate and others, Buffalo, N. Y., Railway Co,; capi- 
tal stock, $6,000,000; directors, H, 8, McKee, of Pittsburg, 
KE. E. Deniniston and R. M, Clay, of Philadelphia, C, ©. 
Cuyler, of New York; H. M. Watson, M. A. Verner and 
8.8. Spaulding, uf Buffalo, and others. Ogden, Utah, 
Electric Ry.; capital stock, $200,000; incorporators, H, H. 
Henderson, H, C. Bigelow, E. H, Reed, A, C, Garretaon. 
Wapato Park Belt Line Ry., Tacoma, Wash.; capital 
stock, $100,000; incorporators, KR. F, Radebaugh, G. Har- 
riott and others, Oberlin, O., Street Ry.; capital stock, 
$20,000, Newark, N. J., Railway Co.; capital stock, $10, 
000; reported to be backed by the Pennsylvania R, R, 
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HIGHWAYS. 


Nerth Caretina.-Under a special actof Assembly 
convicts are now employed on road work, In Wake Oo,, 
Kaleigh township levies a special tax for such an improve 
ment, The syatem is said to work very well, and to give 
weneral satisfaction, 


BRIDGES, TUNNELS AND CANALS. 


Bridges. Hamilton, O.The commiasioners will re 
ceive bida until Jan, M for a ft, steel bridge over Four 
Mile creek 

Chicage, 1tt_—Wida will be received for the Taylor mt 
viaduct and approaches, the work on which has bean so 
long delayed, The Wisevonsin Central Ry, has notified 
the mayor of ita acceptance of terme that are favorable to 
the eity, 

Milwaukee, Wis --The present bridge across the river 
at Firat Ave, will be replaced by a new atruc ture, 


Tunnels,.The Duluth City Council has ordered Wim 
Levy Smith te prepare plana for a tunnel under the ship 
vanal, The tunnel will be about 1,200 ft, long and will be 
used by the railways entering Duluth, 


WATER-WORKS. 
NEW ENGLAND. 

Canaan, XN. H,-C. O, Barney, Town Clerk, informs us 
that the Crystal Lake Water Co, expect to begin supply 
ing water next week, 

Franklin, N. H.-F. L, Puller, Boston, Mass,, informe 
us that he is preparing plans for works which will be built 
in Lal, 

Hanover and Nerwell, Maas.— The following is from 
A. H, Wright, Superintendent; 


A company has petitioned the Logislature for authority 
to lay mains in Hanover and a part of Norwell, It pro 
poses to take ite supply from the Abington and Rockland 
works, but legislation must alao be obtained before these 
works can furnish them with water, 


Reading, Maas, Lewia M, Bancroft informe us that 
the town works willbe put in operation about Jan, w 
Water is pumped to a stand pipe, and there are Li miles of 
ihaina, 

Windsor Looks, Conn,—There is some talk of the pur 
chase by the town of the works of the Windsor Locks 
Water Co,, but as yet the matter is indefinite, 

MIDOLE 
J, W, Hall, Clerk, informe us that 
the village works have been satisfactorily completed, The 
supply ia by gravity from aprings, with an average press 
ure of 40 Iba, 

Pactoryville, N. ¥.—1tis reported that the Nokemis 
Water Co, has been incorporated, 

ition, N. ¥.-A pumping system has been recom 
mended by an investigating committee, 

Freehold, N, J.-J, Enright, Secretary, informs us that 
the town works will be in operation Feb, 1, 1801, Water is 
pumped from 8 artesian wells to a stand-pipe, ‘There are 
844 miles of maina, 

dnacostia, D. C.—An attempt is being made to seoure 
a water supply by extending the Washington works, The 
matter is under the direction of the engineer department 
of the district, with Capt, J, L, Lusk in immediate 
charge 


Casenovia, N.Y, 


SOUTHERN, 

Nevrjoth, Va.— The contract for a 10,000,000 and a 4,000, 
000-gall, horigontal high duty pumping engine, with 
boilers, the whole to be placed in the old pumping sta 
tion, has been awarded to Henry R, Worthington, New 
York City, 

Milledgeville, Ga.--A large vote has been vast in favor 
of works estimated to coat $100,000, The proposed source 
of supply is said to be 79 ft, above the highest point in the 
town and capable of furnishing 2,000,000 galls, daily, VP, 
J, Cline is Mayor and P, W, Coraker City Clerk. 

(Greenwood, Miaa.—A direct pumping system of works 
ia projected, 

Weat Knowville, Tenn,-On Dec, 1 the Council 
granted # franchise to a company which proposes to take 
water from Tillery Springs, The ordinance calla for the 
filing of a bond within 20 days and the completion of the 
works within § months; also for 90 hydrants at $40 each, 
annually, the rental to be reduced to 644 when 50 hydrants 
are in use, [tis claimed by ite opponents that this pre 
ject isa, promoters’ acheme and will never be carried 
through, as the daily supply from the aprings is only 200, 
000 galla, D, 8, Melntyre, Mattoon, and George W 
Slurtevant as engineer, are interested in the project. 

NORTH CENTRAL, 

Cincinnati, O,--Proposals will be asked for horizontal 
pumps for the Eden Park service, 

Portamouth, O.-—1n excavating for the new well and 
tunnel quicksand was encountered, and the pumping ata- 
tion partially undermined, necessitating repairs, 


Charleston, Ind.--A amall water tank recently co! 
lapsed here. 

Adrian, Mich,—Wy « court decree the property of 
the Adrian Water: Worka Co, ia to be sold the lart week 
jn December, The works were built in 1483-44, and the 
company has been, and still ia involved in litigation, ow 
ing to unsatisfactory supply. The plaintiff was the Hoston 
Safe & Deposit Co, The court decreed that no bid for less 
than $75,000 should be accepted, There ia some talk of the 
purchase of the works by the city, 

Hinadatle, TU,—Contracts for works have been let by 


Hol 





the Counell, and they will be bulll neat spring An ar 
tesian well THO ft, deep has already been sunk, and during 
a “4 hours’ teat | yielded 1) palis, per minute without 
being lowered 

Hessemer, Wis, It ia reported that works are being 


built 
NORTHWESTERN 
ivooa, tla The following is fromm. A. Wood 


The town proposes to build works hoxt spring, pumping 
the supply from wells to a reservolr A. Motandles, of 
J. J. Nipeley, Mayor, oan give taformation, Population 
1 But). 

Clear Lake, tea 


Creacea, la, UC, tlyerlied bas seat the following 


Works are projected 


The town has voted to huild works estimated to oust 
about $14,000, but ne definite plan bas been deeited upon 
(. FP. Mtrement is mayor, Population, ¢ goo 


New Hampton, lu lL. lh vives has sent the follow 
ing 

Hondas for worka to cost about #0000 have heen issued 
but net sold, Tis expected that contracts will be let in 


January or Pebruary The supply will be pumped Prom 
a well to &@ stand: pipe Po, ulation, |.000, 


Hitue Springs, Neb. The foliowing Is from J, 1, Cane 
beer, Clerk 


On Dee, 04 vote wil be Laken on the issuance of bonds 
for works estimated to cost $10,000, Water will be 
pumped from springs hear the town Willlam Young tx 
chairman of the Water Hoard Population, 1,000 


Ponea, Neb, The town jhas issued honds for worke 

Address A. G. Kingsberry 
SOUTHWESTERN 

St, Louis, Mo, The lone eonteost over the award of the 
contract for two 20,000.000-gall vertioal high duty pump 
ing engines for the Chain of ocks extension was decided 
Friday last by awarding the contract to Henry 1. Worth 
ington, New York Cily 

Navasota, lew Kk. lL. ridges, lessee of works, Inforiis 
us that he wishes to correspond with manufacturers of 
deep well pumpe 

Chlahomea City, tudd A franchise has been granted 
to W. A. Calhoun, of Green Hay, Wis, for works to in 
clude a 250,000-gall, elevated reservoir, 7 miles of cast-iron 
pipe and 7é hydrants, Conetruction must be started price 
to the middle of February Population, 6,000 


PACIFIC 

Cheney, Waah, John Corkish, Nagineer and Contra 
tor, Portland, Ore , informe us that the works of the Che 
ney Land & ‘Town Co, were put in operation Dee, 1, Water 
is pumped to a reservoir, and there are about 6 tiles of 
mains, b. W, Fisk is heeretary 

Holdendale, Wuah 
Dee, 10, John Corkish, Portland, Ore., was Knwineer and 
oeoutractor 


The town pul works in operation 


Water is pumped to a reservoir, and there 
are about three miles of mains 

Dayton, Wash, The following is from 4d, H. Day 
Chatriman : 


The town e vines to isaue bonds for works to cont 
about $75,000 The supply would be by wravily from infil 
tration cribe near a stream, at an elevation of 10 ft 
above the town A itin., main would lead diveetly 
through the town to a reservoir on the op posite side 10 
ft, ahove the town Contracts will not be t L fortwoor 
three months, A. L, Adame, Pendleton, ie Pngineer 


Kettle Fatls, Wash, J, M. Fish, Superintendent, has 
sent the following 


Contracts for works to vive a Lemporary water supply 
will be let on Feb, 1. Water will be taken from springs, 
by gravity, W, i. Avis, 407 Wilder Huilding, ltochestes 
N Y" ie General Manager of the company whieh te de 
veloping the town, Population now 0 


Aatem, Ove, It ia reported that the Malem Water Co 
will build a 2,000,000-gall, reservoir and extend ite mains 
tothe Fairmount Park, beyond Mouth Malem, The im 
provements will cost about 840,000 

fan Hajfact, Cat,-A new dam ia projected by the 
Morin County Water Co,, which supplies this town, The 
company talk of extending a main to Tiburon, Hobert 
Walker is Superintendent . 

CANADA, 

Dartmouth, N. &.--A, Kilott, Town Clerk, haa sent 

the following: 


A citizens’ committee will report on works in January 
The proposed supply is a lake taree miles from town and 
220 ft. above mean tide, The estimated cost of water 
works and sewerage system is $100,000, Population, 4,000 


ARTESIAN WELLS. 

De Pere, Wis,--The BMhattuck & Habeock Co., Neenah, 
Wis., propose to sink artesian wells at De Vere, in con 
nection with paper and pulp mille to be erected daring 
the coming season, 

Lordsburg, N. M.- Apparatus for sinking an artesian 
well has been secured by Col, Huling, who will put dows 
a well near his mill, 


IRRIGATION, 


Denver, Col. —1t ta reported that an English syndicate 
with a capital of $3,500,000 has secured a purchase option 
of the real and water property of the Denver Water 
Mtorage Co, and the Denver & Arapahoe Land Co,, and 
that it will build five storage reservoirs 

Vreane, Cal,-Tthe Pinoche lrrigating Cas! Co. has 
been formed with a capital stock of 850,000, It proposes to 
construct a dam across Big Pinoche Creek for irrigating 
purposes, 

Riverside, Cal, ~The directors of the Kiverside Irriga 
tion District have engaged F, ©, Finkle, Chief Engineer 
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of the San Bernardino water-works, as engineer of the 
district. They have also voted to issue $250,000 of bonds 
for the construction of works, but as a popular vote must 
decide whether the bonds shall be issued an election will 
be held Dec. 24. Mr. ¥inkle informs us that he has already 
begun surveys forthe work, which will include a sup- 
ply from artesian wells,a conduit about 3 ft. in diameter 
and about 8 miles long, capable of withstanding from 50 
to 200 lbs. pressure, about 10 miles ef 12 « 4-in. distribut- 
ing pipe and two distributiug reservoirs. 

San Jacinto, Cal,--A dam is being constructed by the 
San Jacinto Tin Mines Co. on Temescal River, for water 
power and irrigating purposes. The dam is to be of solid 
masonry, 450 ft. long at the top, 60 ft. high above natural 
surface, and carried 24 ft. below. 


SEWERAGE AND MUNICIPAL. 


Sewers.— Pawtucket, R, I,—The Newell Ave. sewer is 
to be built to forward the construction of the outfall 
sewers in the Moshassuck River district. An ordinance 
has been adopted establishing a general construction 
account for sewers. 

Newton, Mass.—Plans and a report on the proposed 
sewerage system have been prepared by Mr. A. F. Noyes, 
City Engineer. 

Syracuse, N, ¥.—The Health Commissioners have ap- 
pointed a committee to report upon the improvement of 
the sewerage of the Fifth Ward. 

Roanoke, Va,—City Engineer Dunlap has suggested 
that whatever sewers are laid should be augmented by 
the adoption of the dry earth closet system. 

Knoxville, Tenn.—Resolutions have been adopted to 
apply to the Legislature for power to issue bonds for $250, 
000 for sewers, $125,000 for pavements, and $125,000 for 
bridges. 

Savannah, Ga,—Alderman Falligant has submitted to 
the Board a plan for house drainage, based upon the sur 
veys made by Mr. Hering. 

Richmond, Ind,—Plans are being prepared for a trunk 
sewer 6,600 ft. long, to drain a district of 1 sq. mile. Work 
will probably be commenced next season. Mr. W. H. 
Stucky is city engineer. 

South Chicago, I1U.—A citizen's committee has been 
organized to consider the question of sewerage and pav- 
ing. 

Minneapolis, Minn.— Mr. Van Duxee, engineer in 
charge of sewers, writes us that about 18 miles of sewer 
will be built next season, 

Colerado Springs, Col,—During this year 6 miles of 8, 
10 and 12-in. vitrified sewer pipe and 82 manholes have 
been built, making the total length of sewers at the end 
of the year 1644 miles. 

Caigary, N. W. 7.--Plans for the sewerage of a portion 
of Calgary have been prepared by Mr. Wm. Kennedy, 
Jr., and work is now in progress, There will be about 2 
miles of 6 to 18-in. pipe sewers, and the cost will be about 
$21,000. 

Streets, — Wilmington, N. C.—Some of the streets are 
being macadamized with limestone. The work is being 
done by convict labor. 

Peoria, Ill,—The cedar block paving which was put 
down 2 years ago is said to beina bad state of decay, 
while the brick paving is still in excellent condition. 

St, Louis, Mo.—The Board of Public Improvements 
has been considering a long list of streets to be graded. 
Brick paving is being brought to the notice of the Street 
Commissioner. 


ELECTRICAL. 


Electric Light.—New plants or extensions are proposed 
at Raleigh, N. C., address the North Carolina Wagon 
Co. and the Raleigh Street Ry.; Uniontown, Ark., ad- 
dress Mayor J. C, Welch: Halletsville, Tex.; Chehalis, 
Wash., address the Chehalis Flume Co. 

New York City.—The Gas Commission has decided to 
readvertise for street electric lighting. The bids will be 
opened Dec. 23, and if the average price does not exceed 
40 cts. per lamp-night electricity will probably be used. 

Philadelphia, Pa.--Mayor Fitler recently transmitted 
to the Councils a report from Director Wagner strongly 
recommending the erection of electric light plants by the 
city. He claims that the cost of street lighting can be 
greatly reduced if the city undertakes the work, and that 
better service can be given. The average price of arc 
ights is now 50cts., but as the city is divided into dis- 
tricts and each assigned to separate lighting companies, 
there is practically no competition. 

West Knoxville, Tenn,—The Knoxville Electric Light 
& Power Co. has received a contract for 17 or more 1,200 
c.p. arc lamps at $120 per lamp-year for stationary, and 
$100 per lamp-year for swinging supports. 

Indianapolis, Ind.- Bids will be opened Jan. 5 for 
408, 500, 690, 700, and 800 lights of 2,000 c. p., suspended on 
mast arms. Bidsto be on an all night schedule, and for 5 
or 10 years’ contract. 

Kenosha, Wis.—Bids were recently opened for street 
lighting. but were all rejected as too h gh. New specifi- 
cations will be prepared, and bids again advertised. 

Chariton, Ia —The electric light plant, operated by the 
town, is reported to have yielded a profit of $124 after fur- 
nishing 102 street lights free, and paying operating ex- 
penses and interest on bonds. 


Dallas, Tex .—1t is reported that the Dallas Electric 
Co. will issue $390,000 of bonds for the purpose of enlarg- 
ing and equipping its plant. 

New Companies.—East Aurora, N. Y., Electric Light 
Co.; capital stock, $12,000; directors, W. D. Jones, A. 
Griggs, C. N. Brayton, F. R. Whaley, H. W. Richardson. 
Batesville, Ark., Water & Electric Light Co.; capital 
stock, $100,000; president, S. B. Hart. 


CONTRACTING. 

Sewers,— Poughkeepsie, N. ¥.—The contract fer the 
Pine St. sewer extension has been awarded to Mr. D.C. 
Fenton, of Little Falls, N. Y.: 300 cu. yds, cf rock excava 
tion, at $4; 1,900 ft. of 24-in. plain pipe, furnished and laid, 
at $2.55; 70 ft. of branches 24 x 6ins., at $4.50; 130 ft. of 
24-in. curved pipe, at $3.05; 20 ft. of 20-in. plain pipe, at 
$2.25; 60 ft. of 18-in. plain pipe, at $1.97; 100 ft. of 10-in. plain 
pipe, at $1.25; all pipe furnished and laid; 48 ft. of 20-in. 
plain pipe, relaid, at $2.21; 20 manholes, complete, at $90; 
3 silt basins, at $1.85;1 drain basin, at $1.85; 30 cu. yds. of 
coarse sand, at $1.45; 500 sq. ft. B. M. of spruce plank, at 
5 cts.; total, $9,759.28. The other bidders were C. A. 
Rooney, Patterson, N. J.; J. Vaughn, Stamford, N. Y.; C. 
Cooke, Poughkeepsie, N. Y.; M. Sullivan, Little Falls, 
N. Y. 

Jacksonville, Fla,—The prices of estimates recently 
prepared by the City Engineer are as follows: Drainage 
wells, $12 each; catch basins, $25 each; 6, 8 and 12-in. terra 
cotta pipe, laid, 30, 35 and 70 cts. per ft. 


Dredging.— New York, N. ¥.—The contract for dredg- 
ing at Pier 46, W. 10th St., North river, has been awarded 
by the Department of Docks to Joseph Walsh, at 40 cts, 
per cu. yd. The bids ranged from 40 to 50 cts, 

Street Materials.—San Francisco, Cul.—The Street 
Department has awarded contracts as follows for furnish- 
ing materials during the ensuing year: D. Harney, basalt 
blocks at $35.35 per 1,000; crosswalks 68 cts. per lin. ft.; 
brick at $10 per 1,000. California Construction Co., Oregon 
pine and redwood lumber, $17.90 per 1,000. H.C. Manuel» 
gravel, 64 cts. per tun. Holmes Lime Co., Portland cement 
at $3.39 per bbl. for Gillingham’s; $3.39 for Johnston’s; 
$3.49 for Knight's. 


Breakwaters,—The following were the lowest bids re- 
ceived by Col. D. C. Houston, U. S. Engineer Office, New 
York, for stone for breakwaters: Housatonic river, Conn., 
Brown & Fleming, New York, $1.33 perton. Glen Cove 
harbor, N. Y., John A. Bouker, New York, 80 cts. per cu- 
yd. Portchester and Larchmont harbors, N. Y., John A. 
Bouker, New York, $1.07 per ton. 


PROPOSALS OPEN. 

Paving.—New York, N. ¥.—Asphalt paving on con- 
crete foundation. Department of Public Works, 31 Cham- 
bers St. Dec. 24. Trap block paving; curbing. Depart- 
ment of Public Works, 49 Chambers St. Dec. 24. 

Brooklyn, N. Y.—Flagging sidewalks. J. P. Adams, 
Commissioner of City Works. Dec. 30 

Sewers.—New York, N. ¥.—Department of Public 
Parks, 49 Chambers St. Dec. 24. 

Winston, N. C.—Pipe sewers. J. L. Ludlow, Jan. 2. 

Bridges,— Kansas City, Mo.—Iron bridge, 100-ft., span , 
2 stone piers. F. J. O'Flaherty, County Surveyor, Water- 
Works Building. Dec. 26. 

Rock Istand, Ilt,- Iron work for strengthening bridge. 
Col. J. M. Whittemore, U. 8. A. Jan. 7. 

Levee,— Lowisiana,— About 100,000 cu. yds. Lt. John 
Millis, U. S. Engineer Office, New Orleans, La. Dec. 23. 


Rock.—Portland, Ore.—About 150,000 tons for jetty. 
Major T. H. Handbury, U.S. Engineer Office. Dec. 30. 

Pumps.—Cincinnati, O.—Four vertical pumps of 
5,000,000 galls, daily capacity each. Dec. 26. One and two 
horizontal compound condensing pumping engines, 6,000,- 
000 galls. daily capacity. Jan. 14. T. G. Smith, Pres. 
Board of City Affairs. 

Dredging.— New York, N. Y.—At piers 11 and 12 East 
River, 8.300 cu. yds, The Department of Docks, Pier A, 
North River. Dec. 30, 

Snag Boat.—Savannah, Ga.--Building steam snag 
boat. Lt. O. M. Carter, U. S. Engineer Office. Dec. 30. 


Street Lighting.— Indianapolis, Ind.—Electric, gas 
or vapor lighting. A. P. Shawver, City Engineer. Jan. 5. 


MANUFACTURING AND TECHNICAL, 


Locomotives.— The Baldwin Locomotive Works, of 
Philadelpbia, Pa., have an order for 25 mogul engines for 
the Missouri; Kansas & Texas Ry.; also for 10 ten wheel 
passenger engines for the New York, Lake Erie & West. 
ern R. R. The Cooke Locomotive Co., of Paterson, N. J., 
is building 5 six-wheel switch engines for the New York, 
Lake Erie & Western R. R. The Vicksburg, Shreveport 
& Pacific R. R. is building a locomotive in its shops at 
Monroe, La. The Delaware, Lackawanna & Western will 
add about 20 passenger, freight and switch engines to its 
equipment. The New York, Chicago & St. Louis R. R, 
will add 10 engines to its equipment. 


Cars.—The Bloomsburg Car Co., of Bloomsburg, Pa., 
has shipped 12 steam shovel rotary dump cars to Col. G. 
L. Gillespie, U. S. A., to be used in constructing a railway 
for the government at Sandy Hock, N. J. The Buffalo 
Car Mfg. Co., of Buffalo, N. Y., has built 200 box cars for 
the Delaware, Lackawanna & Western R.R. The Barney 
& Smith Mfg. Co., of Dayton, O., have an order for 14 pas- 


senger cars for the New York, Lake Erie & Western R. R. 
T e Pullman Palace Car Co., of Chicago, Ill., has built 3 
al eping cars for the Chicago, St. Paul, Minneapolis & 
Omaha Ry. The Chicago, Milwaukee & St. Paul Ry. has 
built 6 sleeping cars; they are fitted with the electric 
light. The Gilbert Car Co., of Troy, N. Y., has built for 
the Buenos Ayres & Ensenada Port Ry., in the Argentine 
Republic, 4 saloon cars, 2 ladies’ cars, a buffet and smoking 
car and a baggage car; the baggage caris 53 ft. long, and 
all the others are 65 ft. long; they are 9 ft. 10 ins. wide; 
the gauge of the road is 5 ft. 6 ins. 


Steam Road Roller.—An Aveling & Porter steam 
roller has been purchased by Mr. B. J Edmonds, con- 
tractor, of New Brunswick N. J., to be used on large con- 
tracts for road work in that city. 


The Aerated Fuel Co., of Springfield, Mess., reports 
that it has met with great success in introducing its sys- 
tem in glass works. At one factory in Ohio, oil burned on 
this system is said to be better than natural gas, which 
was formerly used. The system is in use at the Bushwick 
Glass Works, Brooklyn, N. Y.; Chicago Glass Works, and 
Ottawa, lll., Flint Glass Works, among others. The com. 
pany has orders to put in their system for various classes 
of iron and steel work. 


Car Couplers,—The Van Dorston Cushioned Car Coup. 
ling Equipment Co., of Philadelphia, Pa., will fit its auto- 
matic couplers to the 5,050 freight cars noted last week as 
to be built for the Philadelphia & Reading R. R. The 
4,500 cars built for the same road last year are also 
equipped with these couplers. 


The Callahan & Lewis Mfg. Co., dealers in lumber, 
etc., have established new works at Patterson, La. 


New Companies. —Ridgway Coal Mining Machine Co., 
of Newark, N. J.; capital stock, $500,000; incorporators 
Andrew Kirkpatrick, Joseph M. Smith. Pennsylvania 
Foundry & Machine Co., of Pittsburgh, Pa.; capital stock, 
$30,000; incorporators, John M. Griffin, Morton Hunter 
and Wm. J. Woods. International Aluminum Co., of 
Chicago, [ll.; for the manufacture of aluminum; capital 
stock, $10,000,000; incorporators, Franklin Babcock, W. A. 
Pfaff and C. H. Wood. Sioux Valley Stone Co.; capita 
stock, $1,000,000; president, J. M. Poorbaugh, Pipestone, 
Minn. St. Joseph Bridge & Boiler Works, of St. Joseph 
Mo,; capital stock, $42,000. Hirsch Aluminum Plating Co. 
of Chicago, Ill.; capital stock, $5,000,000; incorporators3 
Franklin Babcock, K. G. Fish, David H. Wilson. Ault. 
Lindutf Pipe Line Co., of Steubenville, O.; capital stock, 
$20,000; incorporators, J. C. Ault, B. N. Linduff, B. H Lin- 
ton. St. Louis Car Track Cleaner Co., of East St. Louis, 
Ill ; capital stock, $150,000; incorporators, J. E. Chambers, 
Hy. Goodwin and Ff. C. Wolpert." Edward Best Car & 
Axle Box & Lubricating Co., of Ottawa, Canada: capital 
stock, $25,000. 


The Clinton Bridge & Iron Co., of Clinton, Ia., is 
building a highway bridge at that point that will be over 
1 mile long, with approaches, and with the top chord 150 ft 
above mean water. It is said that the design will include 
a double cantilever 1,400 ft. long. The bridge is to be com- 
pleted early next year. The same company has lately 
finished a 450 ft. draw span for the highway bridge at La 
Crosse, Wis. 


The National Water Purifying Co. states that the 
10 ft. diameter water filter supplied to the Eagle Paper 
Mill of F. R. Walker & Son, New York, has been so bene- 
ficial that another of the same size has just been ordered. 
These will give a combined capacity of 500,000 galls. in 24 
hours. 


Metal Market Prices,—Rails._New York : $28; old 
rails, $22 for iron and $20 for steel. Chicago: $31 to $31.50; 
old rails, $23.50 for iron and $17 for steel. Pittsburg: $29 
“s See: old rails, $26 to $27 for iron, and $17 to $18 for 


Foundry Pig-iron,—New York: $14.50 to $17. Chi 
cago: $15 to $16.25. Pittsburg: $15.25 to $17. 

Track Materiuals.—New York: steel angle bars, $1.70 
to $1.75; spikes, $1.95 to $2; track bolts, 2.7 to 2.8 cts. with 
square, and.3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars, 1.95 to 2.05 cts. for iron, 2 to 2.1 cts, for steel; 
iron or steel spikes, 2.15 cts.; iron track bolts, 2.9 with 
square, and 3 cts. with hexagon nuts. Chicago: splice 
bars, 2.05 to 2.1 cts. for iron and 2.15 to 2.20 for steel; spikes 
2.25 cts.; track bolts,3.1 cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 47% and 40 per cent. on 
black and galvanized butt-welded; 60 and 47% on black 
and galvanized lap-welded. Casing, 50 per cent. 

Lead,—New York, 4.1 to 4.15 cts. Chicago, 4,50 cts. 
St. Louis, 4.45 cts. ; 

Structural Material._New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles 2.15 to 2.30 cts.; tees, 2.65 to 
275 cts.; sheared iron plates, 2.15 to 2.25 cts.; steel plates, 
2.35 to 2.50 for tank, 2.6 to 2.7 cts. for shell, 2.85 to 3 cts. for 
flange, 3.75 to 4.25 cts. for firebox. Chicago: beams, 3.2 
cts.; angles, 2.35 to 2.4 cts.; tees, 2.9 to 3 cts; 
universal piates, 2.45 to 2.5 cts.; sheared plates, 2.5to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel. Pittsburg: beams, 
3.1 cts.; channels, 3.1 cts.; angles, 2.25 cts,; tees, 2.85 cts.; 
universal iron plates, 2.3 cts.; sheared steel tidge plates, 
2.55 cts.; refined bars, 1.9 to 2 cts.; steel plates, 2.35 
cts. for tank, 2.75 cts. for shell, 2.95 ets. for flange, 4 to 4.25 
cts. for firebox, 
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Sewer Pipe. 


Sealed Proposals will be received by the 
Mayor and Board of Aldermen of the city of 
Winston, N. C., until 2 0’clock Pp. M. of Mon- 
day, Dec. 22, 1890, for furnishing about 4 miles 
of sewer pipe, from 6 to 24 ins. diameter, and 
fittings for same. 

Specifications, approximate quantities, etc., 
may be obtained from the Chairman of the 
Sewerage Committee or the Engineer. 

The right is reserved to reject any or all 





bids. J. M. ALLSPAUGH, 
Chairman Sewerage Committee. 
J. L. LUDLOW, Engineer. 49-3t 


Proposals for Sewers. 


Sealed Proposals will be received by the 
Mayor and Board of Aldermen of the city of 
Winston, N. C., at the Mayor's office of said 
city until 2 o’clock Pp. M. of Friday, Jan. 2, 1891, 
for constructing a part of the proposed system 
of pipe sewers for said city. 

Copies of the general plans and specifications, 
forms of proposals and instructions to con- 
tractors, and any information relative thereto 
may be obtained from the Chairman or Engi- 
neer of the Sewerage Committee. 

The Committee reserves the right to reject 
any orallbids. J.M. ALLSPAUGH, 

Chairman Sewerage Committee. 

J. L. LUDLOW, Engineer. 49-4 


Raising Highway Bridge. 


HAWKINSVILLE, Ga.,Nov. 26, 189). 
Sealed proposals, in duplicate, will be re- 
ceived at the office of the County Commission- 
ersof Pulaski County until 12 o'clock M. on 
Tuesday, the 27th day of January, 1891, for 
raising the highway bridge across the Ocmul- 
gee River, at Hawkinsville. For all necessary 
information apply to D. G. FLEMING, Clerk 
of said Board of Commissioners, at Hawkins- 

ville, Ga. 49-8t 


Toronto Street Railway. 


Sealed tenders addressed to the undersigned 
will be received by registered letter at the 
office of the City Clerk, Toronto, Can., up te 
noon on the 15th day of January, 1891, for the 
purchase or lease of the street railWay tracks 
in the city of Toronto, with or without real es- 
tate, buildings, rolling stock and all material 
used in connection with the said railway, to- 
gether with the exclusive right of operating 
the said railway on the streets of the city of 
Toronto. For further particulars and condi- 
tions of sale, apply after Dec. 1, 1890, to W. T. 
JENNINGS, City Engineer, Toronto, Can. 

MILES VOKEs, 
Chairman Street Railway Committee. 
ToRONTO, Can., Nov. 19, 1890. 48— 


Proposals for Vertical Pumps. 











Sealed proposals will be received at the office 
of the Board of City Affairs, Cincinnati, O., 
until 12 o’clock noon of December 26, a, D. 


1899. 


For four vertical pumps of 5,000,000 capacity 
cach in 24 hours. These pumpsto take the 
place of similar size Wetherill pumps now in 
position, and to operate by the steam ends now 
in use. Each bidder is requested to examine 
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The Anniston Pipe Works, 
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THE ew PULSOMETER STEAM PUMP 


-: y « m ~ 
without Engine, Machinery, Oil, Expensive Power, Skilled 
Labor, or Material Wear. Send for Illustrated Catalogue. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. 
MONTAGUE & CO., 


MANUFACTURERS 


FIRE BRICK, SEWER PIPE, 
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With long sockets, in two and one-half foot lengths. 
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PROPOSALS FOR RIP-RAP GRANITE— | WRECK OF SCHOONER “S. 8. BICK- 
Engineer Office, U. S. Army, Newport, | more,” Engineer Office, U. S. Army, 
R. I., Dee. 5, 1890.—Sealed proposals, in tripli- | Newport, R. 1., November 26, 1890. To whom 
| cate, for furnishing and placing Rip-Rap Gran- it may concern: Whereas, navigation is ob- 
ite in the eastern jetty at Nantucket, Mass.; | structed and endangered by the wreck of the 
| the north wall of the inner harbor at_Block | schooner “‘S. 8S. Bickmore,” lying about half- 
Island, R. 1.; the Breakwater at Point Judith, | way between the wharf and the west end of 
R. I., and the Eastern Breakwater at Stoning- | the breakwater in Hyannis Harbor, Mass.; 
ton, Conn., will be received at this office | notice is hereby given to al) persons interested 





, 1891, and then ned. The atten- | therein, that if, within thirty (30) days from 
of Jenne, 8 is invited io thedie of Con-; the date of this advertisement, they shall not 


ol. 23, page 332, and Vol.24, page 414, Statutes | preliminary steps to remove said wreck, etc., 
at Large. The United States reserves the | a8 soon as practicable, the same will be con- 
right to reject any or all FS 


waive any informalities, information | be removed by the United States under au- 


MINING & MFC. 00, wou 


until 12 o’clock, noon, on Monday the fifth day | in said vessel, her cargo and all other property | 
ess approved Feb. 26, 1885, and Feb. 23, 1887, | have signified to me their intention and taken | 


Is and to/| sidered as abandoned and derelict, and it will | 
will be furnished on application. W.R. | thority of law. Sealed proposals in triplicate | 


LIVERMORE, Major of Engineers. 
and measure the well, and so design his work 49-4t. 
as to properly connect with the parts to be re- 





for the removal of said wreck will be received | 
at this office until 12 o’clock noon, on Satur- | 


day, the 27th day of December, 1890, and then 
opened. The attention of bidders is invited to 


tained. 


Each bidder will be allowed to furnish his 
own plan, drawings and specifications, with 


guarantee as to date of completion, and for 
feiture for failure in time. Also, will be re 
quired to give proposition on plans and speci 


fications furnished by the Board of City 


Affairs. 
For particulars apply to Willis P. Tharp, Su 


perintendent and Engineer of Cincinnati 


Water-W orks. 


The Board of City Affairs reserves the right 


to reject any or all bids. 
By order of the Board of City Affairs. 
THOMAS G. SMITH, 


President. 
Attest: D. W. Brown, Clerk B. C. A. 
48-4t, 





ROPOSALS FOR DREDGING IN_BEL- 
lamy Kiver, New Hampshire. United 
ce, Portland, Me., Dec. 8, 
sin ae for dredg- 
ampshire, will be 

received at this office until 3 P. Mm. of Tuesday, 
Dec. 30, 1890, and then opened. Attention is 
invited to acts of Congress approved Feb. 26, 
1885, and Feb. 23, 1887, vol. 23, page 332, and vol. 


States 
1800. Seabed pope 


ing in Bellamy River, New 







24, page 414, Statutes at 


All 
ireirianeritaare dasa 


ROPOSALS FOR STONE JETTY AT THE | the Acts of Congress approved Feb. 26, 1885, 
mouth of the Saco River, Maine. U.S. | and-Feb. 23, 1ssh Vol. y 332, and Vol. 
Engineer Office, Portland, Me.. Dec. 13, 1890. | 24, page 414. Statutes at e. The United 
Sealed proposals. in triplicate, for construction | States reserves the right to reject any or all 
of stone jetty at the mouth of Saco River, Me., eee and to waive any informalities. Full 
will be received at this office, 537 Congress St., | information furnished on application. By au- 
until 2 Pp. M. of Wednesday, Dee. 31, 1890, and thority of the Secretary of War. W.R. LIV- 
then opened. Attention is invited to Acts of Con- | ERMOKE, Major of Engineers. 48-4t 
Grose approved Feb. 26, 1885, and Feb. 23, 1887, 
_ 23 


ee 





Vol. 24, pag 5 oliver . . . 7 
aT ae Pee ES ond} eS vee Si, Seemies 8. ENGINEER OFFICE, BURLINGTON, 
_| by JARED A. SMITH, Lieut. Col., Cozps of e Vt., Nov. 20, 1890.—Sealed Proposals, in 
Euginecrs, U. 8. Army. — be received at this office until 11:30 o’clock a. 


0 VESSEL OWNERS—ENGINEER M.. Dec. 23, 1890, and then opened, for dredging 
Office, U. 8. Army, Newport, 





Royal Siamese State Railways. 





NOTICE, 


It is hereby notified for general information 
that TENDERS in the form of a schedule of 
rates for each class of work required will 


aoe be invited for the construction of the 
j ROYAL SIAMESE StraTE Rar_ways from the 


capital of Bangkok to Bang-Pa-In, Ayuthia- 
Saraburi, and Korat, 268 km. 

The works will be let out either in sections 
of from 70 to 100 km. or given to a general con 
tractor. 

The tenders will include all works and sup- 
plies necessary for completing the said rail- 
ways, exclusive of the supply of permanent 
way and telegraph material, rolling stock, ma- 
chinery and furniture, which will be provided 
by the Royal Siamese Railway Administration 
and delivered, when required, to the Con- 
tractors in the depots at Bangkok and 
Ayuthia, 

In ever) other instance, the contractors are 
expected to supply themselves with all the 


| necessary plant, such as tools, small railways 


for earth and other provisory transport, exca 
vators, pumping and ramming machinery, 
etc., etc. 

Those intending to tender are advised to per 
sonally examine the line and the plans, which 
may be seen from the Ist January, 1891, at the 
office of the Royal Railway Department in 
Bangkok. 

The following figures represent approximate- 
ly the amount of the principal works to be 


| tendered for: 
| Earthwork (stiff clay), 4 millions of cu. m. 


Cutting in hard limestone rock, 200,000, cu. m 
Retaining walls (rough rubble), 5,000 eu. m 
Masonry in abutments, 50,000 cu. m. 

Timber for bridges, 8,000 cu. m. 

Fourteen stations with wooden buildings, 11 
of which are very small, etc., etc. 
Gauge, 1,435 m. = 4 ft. 8igin., English. 
Weight of rails, 30 kg. per meter. 
, Sleepers, teak or red wood (maideng) 250 » 15 
| x 20cm. 8 ft. x 6in. x 8in., English. 

The line runs for about 75 kilometers (kin.) 
through the low alluvial plain of the Meinam, 
on an embankment from 2 to4 m. high and is 
easily accessible by water. 

From km. 75 to 136 the raiiway is accessible 
| by land and runs nearly level with the 
| ground. 

From km. 136 to km. 180 the line is only ac- 
cessible by puck animals (bullocks), and that 
only during the dry season (December to 
July). 

At km. 136 the line enters into valleys along 
which it ascends to the table-land of Korat 
(300 m. above sea level, summit 36 m.) with 
gradients of 15 per mile, and curves of 180 m- 
radius through a splendid forest affording any 
quantity of wood which may be cut for the 
construction free of charge. 

At km. 180 the table-land is as-ended, and 
from there to Korat the line is again without 
any difficulties, with easy gradients and 
curves nearly level with the ground. 

As regards the climate, it may be mentioned 
that in January the temperature in the moun- 
tains goes down to 50° Fahr. during the night. 

Time of construction: Two years from date 
of agreement for the Bangkok-Ayuthia sec- 
tion; four to five years up to Korat, 

By order of the Minister of Public Works. 

K. BETHGE, 
DIRECTOR GENERAL OF RAILWAYS. 
49-4t 








UNITED STATES ENGINEER OFFICE, 34 
/ West Con street, Detroit, Mich., 
Nov. 28, 1890. Sealed proposals, in triplicate, 
| for furnishing all materials and labor and 

building the masonry ofa lock at St. Mary’s 
Falls Canal, Michigan, wi!i be received at this 
office until 2 0’clock Pp. M,, Jan. 27, 1891, and 
| then publicly opened. Preference will be given 
| to materials of domestic peer uction or manu- 
facture, conditions of quality and price (import 
duties included), being equal. Attention is in- 


triplicate, addressed to the undersigned, will vited to Acts of Congress. approved Feb. ‘6, 


1885, and Feb. 23, 1887, vol 23, page 332, and vol. 
24, page 414, Statutes at Large. The Govern- 


| ment reserves the right to reject any or all 
R. Nov. | Hivers New Yorks and 207000 tr ydee merce | Proposals; also to award the contract upon 
’ , e 9 ur- 


24, 1890. Vessels equipped for handling stone | less, from Otter Creek. Vermont, and - | other considerations than the price. For 
are required for the Government work at the ing the dredged material in deep Sete ar the ther information apply at this office. or to the 


Harbor of Refuge at Block Island, R. I., Ston- 

ington. PirewenN A ioe a — : 
es interested who desire to charter such | invited to the Acts of Co 

vessels to the United States, or to freight stone 26 1885, ae Feb, %, 


e; 2 miles avera 
Owners or | River and 4 miles at 


is office. Their attention is invited to the | Detailed information can 


Feb. 23, 1887, vol. 23, page and vol. 24, neers. s 
Te Sethi at Large We Rh. LIVERMORE, oe 
Major of Engineers. 48-4t 

ae OFFICE, U.8. ARMY, NEW 


Long Leaf Yellow Pine. 


po 
200 to 800 cubic yards capacity, wan 


jet can obtain full information b 


For betiges, trestles, 
Mills in belt of the finest South Gomes yellow 
pine timber. Orders. 2. Ad- 


and Feb. 23, 1887, vol. 23, page 332, 
of Kngineers. 





baul at Ticonderoga . : 
tof Creek. Attention is Briedeen| Colonel, Corps of Engineers, §- vt. 
approved Feb. | i 


and . Vol. 2, 
: ton, are invited to communicate with} and Vol. 24 414. Statutes at - * | 
t 





for use | proved Feb. 26, 1885, and Feb. 23, 1 

on the improvement of Hyannis Harbor, ‘ : 

and car building. | Mass., and cowsane. Parties hav them to Large. dices 
den 


Hosch 
Lumber Co., Clark Lumber Co, Statutes at w. 
Atlanta, Ga. Bone Major Saleede - wa 


U. 8. Engineer Office, Sault Ste. Marie, Mich. 
n. U.S. A. 48-6t. 





be had licat yy 8S. ENGINEER OFFICE, 9055 E. 
Acts of Congress approved Feb. 26, 1885, and | to this office. M. B. ADAMS, Major of Engi- [ } 
1890 


® Main street, Richmond, Va., Nov. 25, 





. Proposals for dredging in the James 
River, Va., near Richmond, and at Kingsland 
Reach, will be received until noon of Dee. 22, 

1990, and then opened. The attention of bid- 


R. I., Nov. 24, 1890. Lump scows of | ders is invited to the Acts of Congress ap- 


» vol, 23, 
24, page 414, Statutes at 
All information can be bad of the resi- 


‘ 


y addressing panes Mr. C. P. E. Burgwyn. WM. 
Their attention is invited to| P, CRAIGHI Colonel of E . U. 
the Acts Congress approved Feo. ._ 8. A. ia, Colonel ns 


For other P: ls See P XVI 
ropoonte at ‘ages and 
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ENGINEERING NEWS 








BUFFALO STEAM PUMP € 


WATER WORKS 


MACHINERY 


A SPECIALTY. 








SITUATIONS WANTED. 


WANTED. — Inspection of important bridge work 
from parties willing to pay for experienced engi- 
neer, INSPEOTOR, care Engineering News, 

49-3t 


WANTED.—Manufacturers who are desirous 
being represented in the Maritime Provinces are 
requested to correspond with ALEXANDER 
POTTER, Halifax, N,8,, Acting Manager of a 
Manufacturers’ Agency to open Dec, 1, 49-3t 


WANTED.— Position by an experienced and 
capable draughtsman, up to the times on plate 
and structural work and blast furnace construe- 
tion, Please address BROWNSON, care Engi- 
neering News, 49-3 


W ANTED.—Employ ment by a locating engineer 
with 17 years’ ex ,erience on surveys and the loca- 
tion of railroads, Age, 37, Having made loca- 
tion a business I think 1 can meiit the confidence 
of those needing such work done, Give mea trial 
and if you are not suited with my work no charge 
will be made for my effort, Address H, SHOFF, 
Burlington, Kan, 49-3t 


WANTED, —A draughtsman of some years ex- 
perience in the U, 8S. Engineer Corps, under 
Gens, John Newton and Q. A, Gilmore, wants an 
engagement, A fine letterer, Specimens of 
work and testimonials furnished, Address R, P,, 
at this office, 49-3t 


W ANTED.—A gentleman of known and recog- 
nized ability and of many years’ experience asa 
gas and water supply engineer aud manager, is 
open for an engagement, either as general mana- 
ger for a firm or syndicate operating a number of 
works, or as engineer and superintendent of a 
good water or gas plant; or would accept a good 
lucrative position with a manufacturer o1 water or 
gas works suppiles, Has a very large acquaint- 
ance and is master of the business in all of its de- 
tails, Address WATER AND GAS, care Engi- 
neering News, 49-3t 


WANTED.—A position with engineering corps 
as transit observer or leveler, on preliminary or 
location, or as instrument man on maintenance 
of way, References, Address H., care Engi- 
neering News, 49-4t 








W ANTED. — Position on location, construction or 
maintenance of way, Fifteen years’ experience, 
87 years old, correct habits, graduate, Address 
Cc é., 15, Engineering News, 49-4t 

W ANT BD.— Position as levelman or draughtsman 
on railroad work, Good references given, Ad- 
dress W, 8. C., Engineering News, ™-2t 





WANTED. —A position by a young civil engineer, 
graduate of R, P, I, with five years’ practical ex- 
perience in construction, bridges, water-works 
and city improvements; have a good outfit for 
field work, and am a good draughtsman, Mod- 
erate salary Al reference furnished, Please 
address C, E., care of M. 8, Weaver, 243 East 
Genesee Street, Syracuse, N, Y, 50-2t 


WANTED,—An engineer having charge of de- 
signing and superintending the ironwork for im- 
portant fire-proof structures wishes to corre- 
spond with reliable jes to make a business 
combination, or would accept a salaried position 
for sufficient inducements, Is well acquainted 
with architects, engineers and contractors, and 
has had extended experience in estimating and 


soliciting contracts, LIABLE, care Enginesring 
News, 50-4t 


BELKNAP MOTOR CO. 


Little Giant Water Motors, 


Comb. Motors and Dynamos, Cyclone Coffee 


Mill, Electric Motors and Dynamos. 


Lighting Plants for Water-Works Pumping 


Stations a Specialty. 
SEND FOR DESCRIPTIVE CIRCULARS. 


PORTLAND, MAINE. 


D. PP. GOSLINE, 


32 OLIVER STREET, BOSTON, 
Successor to the BOSTON HYDRAULIC MOTOR CO.,, 


MANUFACTURER OF 


Church Organ Blowing WATER MOTORS. 


Correspondence Solicited. 


All Work Guaranteed. 








WANTED.—By a graduate engineer of seven 
years’ experience in city, hydraulic snd railroad 
engineering, a position which is likely to be per- 
manent; highest testimcnials from present and 
past employers ; hydraulic engineering in the 
South preferred. Address PAR,, Engineering 
News, 51-1t 


WANTED.—A railroad engineer of 10 years’ ex- 
ree desires a position ; is also an expert 
ridge and roof draughtsman; can furnish best of 
references and samples of work; is a graduate of 
Polytechnic Institute and a good detail nan on al 
kinds of railroad work, Address PRACTICAL, 
Engineering News, 51-1t 





WANTED.—A good transit or theodolite with 
seven inch circle, 30’’ or 20’ graduation, to hire 
for a period of three months, Address with terms 
and particulars, A, D, WILSON, Deadwood, So, 
Dakota, 51-2t 

WANTED. —A civil engineer (M, Am. Soc. C, E.) 
ot 20 years’ experience in the location and con- 
struction of railroads and other public works, 
would like an engagement; has had large experi- 
ence in Mexico,and would like to correspond with 
yarties requiring the services of an engineer in 

fexico, Central or South America, Address EN- 
GINEER, care Engineering News, 51-3t 


WANTED.—A young man desires a position as 
an assistant resident engineer or instrument map; 
good references as to habits and ability, Address 
K. K,, Engineering News. 


W ANTED.—A young man wants work as transit- 
man, levelman or draughtsman on railroad work in 
South America or Mexico; can give references, 
Address H, VAN ZANT, 305 East Fifteenth St., 
Minneapolis, Minn, 51-3t 


WANTED.—By an engineer (graduate M, A, C,, 
78) with several years’ experience in practical 
railroad work, a position upon survey, railroad 
construction or city work, South or West, J, F, 
HUNT, Sunderland, Mass, 51-4t 

WANTED.—Draughtsman, thoroughly compe- 
tent, quick, accurate, and reliable, desires a 
position in the North or West. Has had experi- 
ence in railway location, on residency, sewerage 
and building construction, Can furnish A No, 1 
references; married; 88 years old, At present 
located in South, but wishes to change on account 
of health, A permanent position more desired 
than salary, Address, with particulars, EX PERT, 
care of Engineering News, 47-iteow 


SITUATIONS VACANT. 


WANTED,—<An engineer, 31, experienced in 
railroad location and construction, and having 
had charge of heavy work, as tunneling, heavy 
rockwork foundations, masonry and bridge erec- 
tion, also of maintenance, desires a position, Best 
references Address CIVIL ENGINEER, P, 0. 
Box 568, Albuquerque, N, M, 50-4t 











W ANTED.—An engineering paper has a vacancy 
on its editorial stuf; editorial experience and 
knowledge of engineering, mining and metallurgy 
essential. Apply, stating experience, salary ex- 

ted, ete, JOURNAL, P, 0. box 1,833, New 
ork, ‘ 51-1t 


WANTED.—A draughtsman in the office of an | 
in Eastern Pennsylvania. | 


iron and steel company 
Salary, $75 per month at start, with increase ac- 
cording to merit. —— the Secretary of the 
—— Club of elphia, 1,122 Girard &t,, 


ro) 
| struction of a Book 


.o’clock noon, on Th 


E 


WANTED.—A topographical draughtsman, Mus 


furnish references and sample of work, Address, 
stating salary wanted, F, N., care of Engineering 
News. 51-2t 


WANTED.—A competent topographical engi- 
neer, Must furnish references and sample of 
work; must be good at figure-, Address, stating 
salary wanted, F, N., care of Engineering News. 


MISCELLANEOUS. 


WANTED,— We will send a copy of ‘Cross’ En- 
gineer’s Field Book” in exchange for ENGINkER- 
inG News of Aug. 2, 1890. Address Engineer- 
ing News, 


WANTED.—To purchase vol, 3, bound or un* 
bound, of ENGINEERING News; state price wanted- 


Address, F, A, PECKHAM, Room 302, Opera 
House Block, Chicago, Ill, 51-2 


Engineer’s Level, 20-in. telescope and 
compass, mounted by Gurley, with mahogany 
tripod, box, plumb bob; all complete; in first- 
class condition. Can be examined at the office 
of F. B. —_—. 177 emma: Rooms 


Concrete Stone. 


Tenders to furnish 22,000 cubic yards of con- 
crete stone will be received at the office of the 
Washington & Georgetown KR, R. Co., Wash- 
ington, D.C., until noon of Dec, 31, 1890. The 
right is reserved to reject any or all bids. 
Specifications may be seen at the office of said 
company. HENRY HURT, President. 

51-2t 


CONCRETE MIXER, 
WANTED TO PURCHASE. 


Apply to Room 66, No, 2 Wall street, N. Y. 
50-3t. 


PROPOSALS FOR DREDGING IN_ CO- 
checo River, New Hampshire. United 
States Engineer Office, Portland, Me., Dec. 8, 
1890. Sealed pro ls in triplicate for dredg- 
ing in Cocheco Riser, New Hampshire, will be 
received at this office, 537 Congress street, until 
3 Pp. M. of Tuesday, Dec. 30, 1890, and then 
opened. Attention is invited to acts of Con- 
gress approved Feb. 26, 1885, and Feb, 23, 1887, 
vol. 23, page 332, and vol. 24, page 414, Statutes 
at . All necessary information furnished 
by JARED A. SMITH, Lieut.-Col. Corps of 
Engineers, U. 8. Army. 50-3t. 














U S. ENGINEER OFFICK, ARMY BUILD- 
* ing, New York, Dec. 5, 1890.—Sealed Pro- 
posals, in triplicate. will be received at this 
office until 12 o’clock, noon, Tuesday, Jan. 20, 
1891, at which place and time they will be pub- 
licly opened in the presence of bidders, for the 
manufacture of the mechanism of a gun lift 
for a 12-in. high-power gun, and for its satis- 
factory erection at Sandy Hook, N. J., in ac- 
cordance with specifications and drawings 
which may be seen on application at this of- 
fice. The attention of bidders is invited to the 
Acts of Congress approved Feb. 26, 1885, and 
Feb. 23, 1887, Vol. 23, 332, and Vol. 24, 
414, Statutes at aaee G. L. GILLES: 

IE, Lieutenant-Colonel of Engineers. 50—4t 


MPROVING VICKSBURG HARBOR, 
MISS., \Jnited States Engineer's Office, 
Memphis, Tenn., Dec. 11, 1890.—Sealed pro- 
posals in triplicate will be received at this of- 
fice until 12 o’clock noon, on the llth day of 
January, 1891, and then opened in the pres- 
ence of bidders, for dredging in Vicksburg 
Harbor, Miss. J ee a — - 
Congress approv eb. a ‘eb. 
23, 1887, ol. 23, Me, and Vol. 24, 
page 414, Statutes a All necessary in- 
ormation ‘urnished by S. W. RUESSLER, 
Captain of Engineers. 51-3t 
. ONSTRUCTION OF BREAKWATER AT 
4 BRIDGEPORT, CONN. Engineer Office, 
U_ 8S. Army, Room H 7, Army Building, 39 
Whitehell street, New York, N. Y., Dee. 16, 
1890. Sealed posals, in triplicate. for con- 
wi 








ater at ee es Conn., 
will be received at this office until twelve aa 
ursday, Jan. 15, 1891. e 

attention of bidders is invited to Acts of Con- 
i. vproved.| Feb. + and fei 23, oo 

. 23, page and Statu 

at Large. Further inforsnation can be ob- 
tained at this office. A should be 
indorsed on envelope Business.” D, 
C. HOUSTON, Colonel of Engineers. 51-4t 
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i 


ea 
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COMPANY, 


E.Cc. FELTHOUSEN, 
President. 


D.L. VOLKER, 
Vice-President. 


WM.H. SHERMAN, 
Secretary. 


PROPOSALS FOR IMPROVING EN. 
+ trance 1.0 Galveston Harbor. U. 8. En- 

neer Office, Galveston, Tex., Oct. 25, 1590, 

aled proposals, in duplicate, will be received 
at this office until 12 o’clock, noon, 9th Men 
dian time, Dec. 27, 1890, and then opened, for 
delivery of materials in place for improving 
the entrance to Galveston Harbor, Tex. Pref. 
erence will be given to materials of domestic 
ene or manufacture, conditions of qual- 


y and price (import duties included) being 
equal. The attention of bidders is invited to 
the Acts of Congress approved Feb. 26, 1885, 


and Feb. 23, 1887, Vol. page 208, and Vol. 24, 
e 414, U.S. Statutes at rge. For blank 
orms for proposals and all necessary informa- 
tion, apply to CHAS. J. ALLEN, Major, Corps 
of Engineers. 44—3t 51—1t 





ROPOSALS FOR REPLACING THE 
resent wooden upper or railway deck of 
the k Island Bridge with iron, and for re- 
placing parts of the east and west shore spans 
of said bridge by stronger members of wrought 
ron.—Rock Island Arsena!, Rock Island, fi. 
Dec. 5, 1890. Sealed proposals, in triplicate, 
will be received until 2 o’clock P. M., on 
Wednesday, Jan. 7, 1891, for ee the pres- 
ent wooden upper or railway deck of the Rock 
Island Bridge with iron, and also for replacing 
parts of the east and west shore spans by 
stronger members of wrought iron, and the 
building of a new iron deck. Full plans and 
specifications showing details of construction 
will be sent to all established builders of iron 
bridges upon application. Separate bids for 
the bridge and shore spans must be submitted. 
The United States reserves the right to reject 
any or all bidsor parts thereof. Blank forms 
on which proposais must be made and all in- 
formation poueres by bidders can be had upon 
application Col. J. M. WHITTEMORE, 
: nance Department, U. S. Army, Cunneei- 
ng. 51-3t 


NLARGING JETTIES AT PORT JEF- 
ferson Inlet, N. Y.—Engineer Office, U 8. 
Army, Room H 7, Army Building, 39 White- 
hall street, New York, N. Y., December iéth, 
1890. Sealed proposals in triplicate, for enlarg- 
ing jetties at Port Jefferson Inlet, N. Y., will 
be received at this office until twelve (12) o'clock, 
noon, on Thursday, January 15th, 1891. The 
uae of ee & a RN ¥ cts 4 
Jongress, approv ‘ebruary . . and 
February aa 1887, Vol. 23, page 332, and Vol. 
24, page 414, Statutes at ge. Further in- 
formation, specifications and forms of propos- 
als can be obtained at this office. Applications 
should be indorsed on the envelope “‘Official 
Business. D.{C. HOUSTON, Colonel of Engi- 
neers. 51-1t 








S. ENGINEER OFFICE, WILMING- 
¢ ton, Del., Dec. 13, 1890. Sealed proposals, 
in triplicate, will be received at this office 
until 12 o'clock, noon, on Jan. 12, 1891, and then 
opened, for dredging in the following named 
localities, viz : Wilmington Harbor, Del.; Ap- 
a River, Del., and Smyrna _ River, 
. The attention of bidders is invited to the 
Acts of Congress approved Feb. 26, 1885, and 
Feb 23, 1887, Vol. 23, page 332, and Vol. 24, page 
414, Statutes at Large. For all information 
apply to WM. F. SMITH, United States 
Agent. 51-4t 





MPROVEMENT OF PHILADELPHIA 
HARBOR. U.S. Engineer Office, 1428 Arch 
Street, Philadelphia, Pa., December 12, 1890. 
Sealed proposals, in duplicate, will be received 
at this office until 11 a. M., Thursday, Feb. 12, 
1891, and then opened, for d paend removal 
of ae in iladelphia Harbor. The at- 
tention of bidders is invited to the Acts of Con - 
or approved Feb, 26, 1885, and Feb. 23, 1887, 
Ol. 23, page 332 and Vol. 24, page 414, Statutes 
at Large. For all information apply. to C. W. 
RAYMOND, Major of Engineers, U.S.A. 51-6t. 


Notice to Contractors. 


Sealed tenders will be received up to 60’clock 
P. M. on the 8th of January, 1891, for construct- 
ng and laying a 24-in. riveted steel suction 
pipe in Kingston (Ont.) harbor, 

Tenders to be addressed to the Chairman of 
the Committee on Water-Works, Kingston, 
Ont., and endorsed Tender for Suction Pipe. 

A copy of the specications and full particu- 
lars can be obtained on application to the 
undersigned: 

The lowest or any tender not necessarily a¢- 
cepted, 


T. 0. BOLGER, 
City Engineer. 
KInesTon, Ont., Dec, 17, 1890. 51% 








